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O Marquis, C Miaud, GF Ficetola, A Bocher, F Mouchet, S Guittonneau, A Devaux

Variation in genotoxic stress tolerance among frog populations exposed to UV and pollutant gradients

Aquatic Toxicology, 2009, Vol 95, Iss 2, pp 152-161

Populations of widely distributed species can be subjected to unequal selection pressures, producing differences in rates of local adaptation. We report a laboratory experiment testing tolerance variation to UV-B and PAHs among common frog (Rana temporaria) populations according to their natural exposure level in the field. Studied populations were naturally distributed along two gradients, i.e. UV-B radiation with altitude and level of contamination by PAHs with the distance to emitting sources (road traffic). Tadpoles from eight populations were subjected to (1) no or high level of artificial UV-B; (2) four concentrations of benzo[a]pyrene (BaP) (0, 50, 250, 500 mu g L-1); (3) simultaneously to UV-B and BaP. Since both stressors are genotoxic, the number of micronucleated erythrocytes (MNE) in circulating red blood cells was used as a bioindicator of tadpole sensitivity. High-altitude populations appear to be locally adapted to better resist UV-B genotoxicity, as they showed the lowest MNE numbers. Conversely, no correlation was observed between levels of PAH contamination in the field and tadpole tolerance to BaP in the laboratory, indicating the absence of local adaptation for BaP tolerance in these populations. Nevertheless, the decrease of MNE formation due to BaP exposure with altitude suggests that high-altitude populations were intrinsically more resistant to BaP genotoxicity. We propose the hypothesis of a co-tolerance between UV-B and BaP in high-altitude common frog populations: local adaptation to prevent and/or repair DNA damage induced by UV-B could also protect these highland populations against DNA damage induced by BaP. The results of this study highlight the role of local adaptation along pollutant gradients leading to tolerance variation, which implies that is it necessary to take into account the history of exposure of each population and the existence of co-tolerance that can hide toxic effects of a new pollutant. 

YZ Gao, LL Ren, WT Ling, SS Gong, BQ Sun, Y Zhang

Desorption of phenanthrene and pyrene in soils by root exudates

Bioresource Technology, 2010, Vol 101, Iss 4, pp 1159-1165

A batch experiment was conducted to evaluate the impact of root exudates on the desorption of phenanthrene and pyrene in soils. Rhizosphere model systems where soils are given artificial root exudates (AREs) have been utilized. ARE addition markedly influenced the desorption of phenanthrene and pyrene in soils, and the effects depended on ARE concentration, aging time, and soil properties. The desorption of phenanthrene and pyrene increased with ARE concentration of 0-1000 mmol/L. Soils with higher soil organic matter content (f(oc)) had lower desorption than soils with lower f(oc) values, at the same ARE concentration. The aging of phenanthrene and pyrene in soils markedly reduced the desorption of both compounds. The increment of phenanthrene and pyrene desorption was always higher with the addition of citric and oxalic acid than with the same concentration of AREs, indicating that the effects of AREs on desorption may be dominantly due to the organic acids.
A Bozlaker, A Muezzinoglu, M Odabasi

Processes affecting the movement of organochlorine pesticides (OCPs) between soil and air in an industrial site in Turkey

Chemosphere, 2009, Vol 77, Iss 9, pp 1168-1176

Soil and atmospheric concentrations, dry deposition and soil-air gas exchange of organochlorine pesticides (OCPs) were investigated at an industrial site in Aliaga, Izmir, Turkey. Current-use pesticides, endo-sulfan and chlorpyrifos, had the highest atmospheric levels in summer and winter. Summertime total (gas + particle) OCP concentrations in air were higher, probably due to increased volatilization at higher temperatures and seasonal local/regional applications of current-use pesticides. Particle deposition fluxes were generally higher in summer than in winter. Overall average dry particle deposition velocity for all the OCPs was 4.9 +/- 4.1 cm, s(-1) (average +/- SD). Sigma DDXs (sum of p,p'-DDT, p,p'-DDD, and p,p'-DDE) were the most abundant OCPs in Aliaga soils (n = 48), probably due to their heavy historical use and persistence. Calculated fugacity ratios and average net gas fluxes across the soil-air interface indicated volatilization for alpha-CHL. Gamma-CHL. Heptachlorepoxide, cis-nonachlor, trans-nonachlor, and p,p'-DDT in summer, and for alpha-CHL, gamma-CHL trans-nonachlor, endosulfan sulfate, and p,p'-DDT in winter. For the remaining OCPs, soil acted as a sink during both seasons. Comparison of the determined fluxes showed that dry particle, gas-phase, and wet deposition are significant OCP input mechanisms to the soil in the study area.
KH Chi, KT Liu, SH Chang, MB Chang

Atmospheric deposition of PCDD/Fs measured via automated and traditional samplers in Northern Taiwan

Chemosphere, 2009, Vol 77, Iss 9, pp 1184-1190

Most polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) in the atmosphere are bound to particles which are suspended in the atmosphere, and eventually settle on soil, vegetation, water bodies or other receptors in the environment. Monitoring atmospheric deposition fluxes (dry/wet) is important in tracing the environmental fate and behavior of PCDD/Fs. PCDD/F depositions were collected via an automated PCDD/F ambient sampler and traditional cylindrical vessels, respectively, from April 2007 to February 2008. The automated PCDD/F ambient sampler used in this study can prevent both re-suspension and photo degradation of the PCDD/Fs collected and effectively separates the PCDD/F samples into dry and wet contributions. The results indicated that the ambient PCDD/F concentrations collected using the PS-I sampler ranged from 0.02 pg I-TEQ/m(3) to 0.16 pg I-TEQ/m(3) in Northern Taiwan. The results also indicated that the PCDD/F deposition flux collected using the automated PCDD/F sampler (17.5 pg I-TEQ/m(2) d to 25.8 pg I-TEQ/m(2) d) was significantly higher than that sampled with the cylindrical vessels (2.0 pg I-TEQ/m(2) d to 9.9 pg I-TEQ/m(2) d). The difference was attributed to the fact that part of the PCDD/F depositions collected using the traditional cylindrical vessels had undergone photo degradation and evaporation. In addition, the wet deposition flux of PCDD/Fs (39.4 pg I-TEQ/m(2) rainy day to 228 pg I-TEQ/m(2) rainy day) observed in this study was significantly higher than the dry deposition flux (12.3 pg I-TEQ/m(2) sunny day to 16.7 pg I-TEQ/m(2) sunny day). These results demonstrated that wet deposition is the major PCDD/F removal mechanism in the atmosphere.
JP Debenay, JM Fernandez

Benthic foraminifera records of complex anthropogenic environmental changes combined with geochemical data in a tropical bay of New Caledonia (SW Pacific)

Marine Pollution Bulletin, 2009, Vol 59, Iss 8-12, Sp. Iss. SI, pp 311-322

During the 1950s, open-cast mining led to an increasing input of heavy-metal-rich terrigenous particles in the bays near Noumea, detected by geochemical and sedimentological analyses. Even though most of terrigenous metal is unavailable, an impact on the benthos was suspected. Simultaneously, the population of Noumea increased dramatically, which may impact the neighboring bays. Foraminifera were used for assessing this double impact. Thirteen surface samples were collected as a basis for the interpretation of 27 samples from a 54 cm long core. Paradoxically, the general trends in foraminiferal assemblages with time were consistent with a decreasing impact of pollution and continental influence (e.g., increasing species richness, diversity, density, and decreasing percentages of Ammonia tepida). Explanations were found in the urban planning that led to a decrease of freshwater and pollutant inputs. Multiple and contradictory impacts of anthropic activities could be assessed only by a set of complementary tools (i.e., geochemistry and bioindicators).
JH Zhang, MC He, HZ Deng

Comparative Sorption of Phenanthrene and Benzo[alpha]pyrene to Soil Humic Acids

Soil & Sediment Contamination, 2009, Vol 18, Iss 6, pp 725-738

Sorption of phenanthrene (Phen) and benzo[alpha]pyrene (BaP) by humic acids (HAs) extracted from four typical soils in China, including cinnamon soil, fluvo-aquic soil, red soil, and mountain meadow soil were investigated. All sorption data were fitted well by the Freundlich model, but BaP exhibited stronger and more nonlinear sorption than Phen by a given HA. For Phen isotherms, there was a positive relation between K-oc values and aliphaticity of HAs, whereas a negative correlation was observed between n values and aliphaticity. This indicated the importance of aliphatic groups in Phen sorption capacity and nonlinearity. Compared to Phen, a similar trend was obtained between n values of BaP and aliphaticity or aromatic carbon. However, no correlation existed between K-oc values for BaP and aliphaticity or aromatic carbon.

M Sakai, N Seike, H Murano, T Otani

Relationship between Dieldrin Uptake in Cucumber and Solvent-Extractable Residue in Soil

Journal of Agricultural and Food Chemistry, 2009, Vol 57, Iss 23, pp 11261-11266

To prevent the distribution of cucumbers with dieldrin contamination exceeding the limit set by the Japanese Food Sanitation Law, the extraction solvent for dieldrin-contaminated soil was selected prior to cultivation so that the dieldrin residue level in cucumber could be predicted. The exhaustive extraction from soil could not explain the dieldrin uptake by cucumber plants. However, significant correlation (R-2 = 0.966, P < 0.001) was observed between dieldrin concentrations in cucumber and dieldrin concentrations extracted with 50% (v/v) methanol-water solution from soils. This was a result of the phytoavailability of dieldrin to the cucumber plants. The extractability of soil dieldrin with the methanol-water solution decreased as the organic carbon content in the soils increased. This suggested that a 50% (v/v) methanol-water solution is the optimal solution for predicting dieldrin concentrations in cucumbers by soil analysis.

S Lacorte, J Quintana, R Tauler, F Ventura, A TovarSanchez, CM Duarte

Ultra-trace determination of Persistent Organic Pollutants in Arctic ice using stir bar sorptive extraction and gas chromatography coupled to mass spectrometry

Journal of Chromatography A, 2009, Vol 1216, Iss 49, pp 8581-8589

This study presents the optimization and application of an analytical method based on the use of stir bar sorptive extraction (SBSE) gas chromatography coupled to mass spectrometry (GC-MS) for the ultra-trace analysis of POPS (Persistent Organic Pollutants) in Arctic ice. In a first step, the mass-spectrometry conditions were optimized to quantify 48 compounds (polycyclic aromatic hydrocarbons, brominated diphenyl ethers, chlorinated biphenyls, and organochlorinated pesticides) at the low pg/L level. In a second step, the performance of this analytical method was evaluated to determine POPS in Arctic cores collected during an oceanographic campaign. Using a calibration range from 1 to 1800 pg/L and by adjusting acquisition parameters, limits of detection at the 0.1-99 and 102-891 pg/L for organohalogenated compounds and polycyclic aromatic hydrocarbons, respectively, were obtained by extracting 200 mL of unfiltered ice water. Alpha-hexachlorocyclohexane, DDTs, chlorinated biphenyl congeners 28, 101 and 118 and brominated diphenyl ethers congeners 47 and 99 were detected in ice cores at levels between 0.5 to 258 pg/L. We emphasise the advantages and disadvantages of in situ SBSE in comparison with traditional extraction techniques used to analyze POPS in ice.
BL Allen, GP Kotchey, YN Chen, NVK Yanamala, J KleinSeetharaman, VE Kagan, A Star

Mechanistic Investigations of Horseradish Peroxidase-Catalyzed Degradation of Single-Walled Carbon Nanotubes

Journal of the American Chemical Society, 2009, Vol 131, Iss 47, pp 17194-17205

Single-walled carbon nanotubes (SWNTs) have been investigated for a variety of applications including composite materials, electronics, and drug delivery. However, these applications may be compromised depending on the negative effects of SWNTs to living systems. While reports of toxicity induced by SWNTs vary, means to alleviate or quell these effects are in small abundance. We have reported recently the degradation of carboxylated SWNTs through enzymatic catalysis with horseradish peroxidase (HRP). In this full Article, we investigated the degradation of both carboxylated and pristine SWNTs with HRP and compared these results with chemical degradation by hemin and FeCl3. The interaction between pristine and carboxylated SWNTs with HRP was further studied by computer modeling, and the products of the enzymatic degradation were identified. By examining these factors with both pristine and carboxylated SWNTs through a variety of techniques including atomic force microscopy (AFM), transmission electron microscopy (TEM), Raman spectroscopy, ultraviolet-visible-near-infrared (UV-vis-NIR) spectroscopy, gas chromatography-mass spectrometry (GC-MS), high-performance liquid chromatography (HPLC), and liquid chromatography-mass spectrometry (LC-MS), degradation pathways were elucidated. It was observed that pristine SWNTs demonstrate no degradation with HRP incubation but display significant degradation when incubated with either hemin or FeCl3. Such data signify a heterolytic cleavage of H2O2 with HRP as pristine nanotubes do not degrade, whereas Fenton catalysis results in the homolytic cleavage of H2O2 producing free radicals that oxidize pristine SWNTs. Product analysis shows complete degradation produces CO2 gas. Conversely, incomplete degradation results in the formation of different oxidized aromatic hydrocarbons.

AJ Khan, K Swami, T Ahmed, A Bari, A Shareef, L Husain

Determination of elemental carbon in lake sediments using a thermal-optical transmittance (TOT) method

Atmospheric Environment, 2009, Vol 43, Iss 38, pp 5989-5995

An improved chemical oxidation pretreatment method has been developed for the determination of elemental carbon (EC) [also known as black carbon (BC) or soot] in lake sediments, using a thermal-optical transmittance (TOT) carbon analyzer. The method employs six steps: (1) removal of carbonates by treatment with HCl; (2) removal of silicates by treatment with HF + HCl; (3) removal of any remaining carbonates by treatment with HCl: (4) removal of humic acids by treatment with NaOH; and (5) oxidation of kerogens by K2Cr2O7 + H2SO4. A critical step of zinc chloride treatment was added: this apparently changes EC's morphology and enhances retention on quartz fiber filter, resulting in several-fold increased chemical yield. EC was determined using the TOT method with modified combustion timings. Carbon black (acetylene) and four NIST standard reference materials (SRMs) were used for quality control, and to assess the precision of the analysis. The EC recoveries from 18 carbon black samples varied from 90 to 111%, with a mean value of 99 +/- 6%. The high EC recoveries confirmed the validity of the method. Char reference materials (i.e. Chestnut wood and grass char) were used to determine potential contribution to EC in our measurements. The char references containing about 700 mg total organic carbon (OC) contributed similar to 1.5% EC. The measured EC values from four NIST standards were 17.0 +/- 0.6, 24.2 +/- 3.2, 5.6. And 1.9 +/- 0.1 mg g(dw)(-1) for SRM-1648, SRM-1649a, SRM-1941b and SRM-8704, respectively. These values in SRMs were in agreement (<+/- 4%) with the previously reported values. The method was applied to determine the EC in sediment cores from an urban lake and a remote mountain lake in the Northeastern United States. The EC concentrations in two lakes mimic the model EC emissions from the industrial revolution in United States.
VS Starova, SA Kulichenko

Phase formation in sodium dodecylsulfate solutions in the presence of salicylic acid for preconcentration purposes

Chemical Papers, 2010, Vol 64, Iss 1, pp 98-105

The occurrence of surfactant-rich phases in aqueous sodium dodecylsulfate solutions in the presence of salicylic acid was investigated. The effect of acidity, electrolyte and salicylic acid concentrations on the parameters of phase formation were studied. Optimal conditions for microcomponent preconcentration were found. The features of solubilization efficiency changes of organic substances depending on their charge and hydrophobicity were established. High efficacy of preconcentration of strongly hydrophobic, positively charged substrates by low-temperature surfactant-rich phases obtained in the sodium dodecylsulfate-salicylic acid-sodium chloride ternary system is shown.

S Vyas, KK Onchoke, CS Rajesh, CM Hadad, PK Dutta

Optical Spectroscopic Studies of Mononitrated Benzo[a]pyrenes

Journal of Physical Chemistry A, 2009, Vol 113, Iss 45, pp 12558-12565

Spectroscopic proper-ties, including absorption, emission spectra, and excited-state lifetimes of the mononitrated benzo[a]pyrenes (N.BaPs), specifically 1-, 3-, and 6-nitrobenzo[a]pyrenes (1-, 3-, and 6-NBaP), are reported, and correlations with structure are developed. With 1- and 3-NBaP, bathochromic shifts are observed in the absorption spectra. The quantum yields of emission display the following trend: BaP >> 6-NBaP > 1-NBaP approximate to 3-NBaP. Fluorescence lifetimes for nitrated BaPs were similar to 6 to 7 times shorter than that of BaP. With the help of time-dependent density functional theory (TD-DFT), assignments of the electronic transitions are proposed and are in good agreement with the electronic spectra for the NBaPs in methanol. Oil the basis of optimizaiion of the triplet states, different photochemical consequences are discussed, and the observed fluorescence quenching is explained. Changes in the electron density distributions in the ground and excited states calculated at the second-order coupled-cluster level using the resolution-of-the-identity approximation (R1-CC2) provide information about the possible mechanism of photochemical reactions of NBaPs. Correlations between the orientation of the nitro group relative to the aromatic plane and the observed properties of the NBaP are discussed.

ALS TimTim, F Morgado, S Moreira, R Rangel, AJA Nogueira, AMM Soares, L Guilhermino

Cholinesterase and glutathione S-transferase activities of three mollusc species from the NW Portuguese coast in relation to the 'Prestige' oil spill

Chemosphere, 2009, Vol 77, Iss 11, pp 1465-1475

In November 2002, the tanker 'Prestige' released about 19,000 tonnes of a heavy fuel oil (no. 6) before sinking with about 58,000 tonnes of its cargo, 135 miles from Cabo Finisterra (Spain). A considerable part of the released fuel oil reached the Galician coast, causing a heavy black tide and an ecological disaster. Although the black tide did not reach the NW coast of Portugal, it is possible that some of the fuel oil or its components also arrived to this area directly through the sea water and/or indirectly through the food chain. Therefore, the aim of this study was to investigate possible changes in two widely used biomarkers, the activity of the enzymes cholinesterases (ChE) and glutathione S-transferases (GST), of three molluscs (Mytilus galloprovincialis, Nucella lapillus and Monodonta lineata) from wild populations of the NW Portuguese coast in relation to the 'Prestige' oil spill. Molluscs were collected seasonally before (autumn 2002) and after (winter 2002/2003), spring and summer 2003) the oil spill at several sites along the Portuguese NW coast. Enzymatic activities determined before the accident were compared with those determined at different times after the oil spill taking into consideration abiotic factors. Information from different parameters was integrated by Redundancy Analysis and Principal Response Curves (PRC). Results show that GST and ChE activities were influenced by abiotic factors. Despite this influence, the results of PRC analysis also suggest that some of the fuel oil reached the NW Portuguese coast changing the patterns of ChE and GST activities of local populations of rocky shore species. Furthermore, the present study highlights the need of long-term monitoring with wild populations to assess both historical and punctual effects of pollution in the marine environment.
J Kim, M Lee, S Oh, JL Ku, KH Kim, K Choi

Acclimation to ultraviolet irradiation affects UV-B sensitivity of Daphnia magna to several environmental toxicants

Chemosphere, 2009, Vol 77, Iss 11, pp 1600-1608

Phototoxicity of several environmental contaminants by UV light has been reported in many studies. Nevertheless, field observations suggest the presence of certain defense mechanisms that would protect aquatic organisms against phototoxic damages. The current study was conducted to understand the responses of aquatic receptors to phototoxic chemicals in a natural environment where low dose UV light is present and long-term acclimation to UV might have been taken place. For this purpose, the water flea Daphnia magna was acclimated to a non-lethal. Environmentally relevant level of UV-B light for >20 successive generations. The differences in toxicity response were evaluated between the UV-B acclimated and the non-acclimated daphnids when they were exposed to phototoxic compounds such as polynuclear aromatic hydrocarbons (fluoranthene and pyrene), a pharmaceutical (sulfathiazole), or metals (Cd and Cu) under UV-B light. Following the UV-B acclimation, toxicity of metals under UV-B light significantly decreased (P < 0.1) suggesting the defense/repair system which might be developed through acclimation. For PAHs and sulfathiazole, however the acclimation rendered organisms more susceptible (P < 0.05). The metabolic cost incurred during the acclimation to UV-B stress may in part explain the organisms' reduced capacity to deal with other stressors. Addition of vitamin C significantly increased the resistance of UV-B acclimated individuals against Cu, while no change was observed for the other chemicals, suggesting that the mode of Cu phototoxicity is different from those of the other phototoxicants under UV-B light. Two-dimensional gel electrophoresis analyses showed that long-term acclimation to UV-B lead to notable changes in protein expression, which may be further evaluated to explain varying susceptibilities of the acclimated daphnids to different phototoxicants.
MS Fountoulakis, S Terzakis, N Kalogerakis, T Manios

Removal of polycyclic aromatic hydrocarbons and linear alkylbenzene sulfonates from domestic wastewater in pilot constructed wetlands and a gravel filter

Ecological Engineering, 2009, Vol 35, Iss 12, pp 1702-1709

Removal efficiencies of PAHs and linear alkyl benzene sulfonates (LAS) were evaluated in a pilot-scale constructed wetland (CW) system combining a free water surface wetland, a subsurface wetland and a gravel filter in parallel. The effect of parameters such as temperature and mass loading rate was also examined. The subsurface constructed wetland system was found to have the overall best performance on pollutants removal. In particular. The average removal of PAHs and LAS was 79.2% and 55.5% for the SSF (Subsurface Flow) constructed wetland, 68.2% and 30.0% for the FWS (Free Water Surface) constructed wetland and 73.3% and 40.9% for the gravel filter, respectively. Removal efficiency and the estimated first-order volumetric removal rate constant (k(v)) for both PAHs and LAS decreased with increasing water temperature. The experimental results suggest that the absorption in solid media is the main mechanism for xenobiotics removal in constructed wetlands and that the overall performance of the SSF wetland is significantly better than the FWS wetland or the gravel filter.
W Jira

Polycyclic aromatic hydrocarbons in German smoked meat products

European Food Research and Technology, 2010, Vol 230, Iss 3, pp 447-455

The contents of the 15+1 EU priority PAH were analysed from 113 representative commercial smoked German meat products collected in the year 2006 with a Fast-GC/HRMS method. The median of benzo[a]pyrene content was 0.03 mu g/kg and therefore greater than a factor of 100 below the maximum level of 5 mu g/kg. The highest content of benzo[a]pyrene was detected in a Frankfurter-type sausage (0.43 mu g/kg). The sum content of benzo[a]pyrene, benzo[a]anthracene, chrysene and benzo[b]fluoranthene (''PAH4''), as proposed by the European Food Safety Authority to be a good marker for PAH in food, was 0.28 mu g/kg in median, and the sum content of the 15+1 EU priority PAH was 0.64 mu g/kg in median. The analysed smoked meat products showed an increasing presence of PAH in the following order: cooked ham (n = 17) < raw sausages (n = 25) < liver sausages (n = 25) < raw ham (n = 23) < Frankfurter-type sausages (n = 23). The correlation coefficient (R) between BaP and the sum of the 15+1 EU priority PAH was 0.90. To increase the safety of the consumer, a lowering of the BaP maximum level to 1 mu g/kg is proposed and critical aspects using ''PAH4'' as a marker for PAH in food surveillance are discussed.

QM Cao, GZ Chen, H Wang, JQ Qin, XF Huang

DISTRIBUTION AND SOURCES OF PAHS IN SURFACE SEDIMENTS OF SHANTOU MANGROVE WETLANDS, CHINA

Fresenius Environmental Bulletin, 2009, Vol 18, Iss 10, pp 1788-1797

To determine the sources and the degree of PAHs contamination and the ability of different mangrove wetlands to accumulate PAHs, the concentrations of total and 16 individual PAH compounds were analyzed in 14 surface sediments collected from 3 coastal mangrove wetlands located in a Wetland Demonstration Site in Shantou, China. Total PAH concentrations in the sediments ranged from 57 to 238 ng g(-1) dry weight. The PAH profiles were similar among the 3 mangrove wetlands, and dominated by phenanthrene (3-ring), fluoranthene (4-ring), pyrene (4-ring) and benzo(k)fluoranthene (5-ring). Total PAH concentrations in the 3 mangrove sediments were in the order of mangrove inner > mangrove edge > low tidal mudflat, except for the Yifeng estuarine mangrove. PAH isomer ratios, such as fluoranthene/(fluoranthene + phenanthrene), indeno (1,2,3-cd) pyrene / (indeno (1,2,3-cd) pyrene + benzo (g,h,i) perylene) were used to identify potential sources of PAH contamination in the 3 mangrove sediments, and the results suggested that they were generally more of pyrolytic than of petrogenic origin.

M Kuehnle, V Friebolin, K Albert, CA Rimmer, KA Lippa, LC Sander

Architecture and Dynamics of C-18 Bonded Interphases with Small Molecule Spacers

Analytical Chemistry, 2009, Vol 81, Iss 24, pp 10136-10142

The relationship between alkyl phase structure and chromatographic performance is investigated for a series of octadecyl (C-18)-modified silica surfaces with defined spacing of the alkyl surface by a ''pre-end-capping'' technique. Stationary phases were prepared by a two step process with (1) reaction with less than stochiometric amounts of a small monofunctional silane, followed by (2) solution or surface polymerization with octadecyltrichlorosilane. The results of solid-state and suspension nuclear magnetic resonance (NMR) spectroscopy are correlated with the chromatographic behavior regarding shape selective separations. Two sets of six different stationary phases were prepared by solution and surface polymerization approaches, yielding materials with surface coverages from 2.7 to 5.6 mu mol/m(2). C-13 cross-polarization magic angle spinning (CP/MAS) NMR spectra show a predominance of trans conformations for the set of surface polymerized phases with a C-18 coverage greater than 4.5 mu mol/m(2). For the solution polymerized phases, no predominance for the trans conformation was observed, even for surface coverages greater than 5.1 mu mol/m(2). Proton spectra in suspension indicate the trend that a higher coverage for the surface polymerized materials correlates with a more rigid alkyl chain conformation. The set of solution polymerized stationary phases confirms this tendency but minor deviations are observed for high coverages. These structural abnormalities are confirmed by differences in the Si-29 CP/MAS spectra. Furthermore, the Si-29 CP/MAS spectra indicate a lower amount of cross-linking for the materials with the highest amount of placeholder (spacer). The use of the different spectroscopic and chromatographic methods provides a wealth of information on the surface morphology of the systematically prepared C-18 materials and extends the understanding of surface morphology of alkyl modified silica and its influences of the molecular recognition process in liquid chromatography.

ZL Wang

Predicting organic compound recovery efficiency of cloud point extraction with its quantitative structure-solubilization relationship

Colloids and Surfaces A - Physicochemical and Engineering Aspects, 2009, Vol 349, Iss 1-3, pp 214-217

Recovery efficiency is an important parameter for cloud point extraction of organic compound, especially in preconcentration and recovery of organic pollutants for further chemical analysis. In this article, based on the solubilization equilibrium constant of organic compounds in aqueous nonionic surfactant micelles solution, a model about the recovery efficiency of cloud point extraction has been set up. A linear correlation between solubilization equilibrium constant and the quantitative structure of organic compounds log P value has been developed, which demonstrates that recovery efficiency can be estimated from the log P value of an organic compound. This prediction fits very well with an experimental result of cloud point extraction of phenolic compounds.
AT Balaban, J Durdevic, I Gutman

COMMENTS ON pi-ELECTRON CONJUGATION IN THE FIVE-MEMBERED RING OF BENZO-DERIVATIVES OF CORANNULENE

Polycyclic Aromatic Compounds, 2009, Vol 29, Iss 4, pp 185-208

Cyclic conjugation in corannulene and its benzo-derivatives is studied by means of the pi-electron contents and the energy effects of individual rings, with particular attention to the structural effects influencing the magnitude of cyclic conjugation in the 5-membered ring. Two main general regularities were observed: (a) the PCP effect (6-membered rings connected by a single bond to the 5-membered ring increase in it the intensity of cyclic conjugation), and (b), the linear effect (6-membered rings separated from the 5-membered ring by another 6-membered ring, but not in PCP constellation, decrease the magnitude of cyclic conjugation in the 5-membered ring).

SA Walker, A Ramesh

RELATIONSHIP BETWEEN DIETARY FAT TYPE AND METABOLIC FATE OF FLUORANTHENE IN F-344 RATS

Polycyclic Aromatic Compounds, 2009, Vol 29, Iss 4, pp 209-227

Harmful health effects such as toxicity and cancer to humans may be attributed to consumption of fatty foods contaminated with environmental toxicants. The objective of this study was to delineate the effect of dietary fat on disposition; metabolism and DNA adduct formation of fluoranthene (FLA). Fluoranthene was administered to 10-week old F-344 male rats in unsaturated (olive oil) and saturated (palm kernel oil) fats at doses of 50 and 100 mu g/kg via oral gavage. Blood, target tissues, urine and feces were collected at various time points post-FLA exposure. Samples were subjected to liquid-liquid extraction and analyzed by reverse-phase HPLC equipped with a fluorescence detector for detection and quantitation of FLA metabolites. DNA was isolated from the tissues of FLA-exposed rats, subjected to P-32-post labeling and resolved by thin layer chromatography to measure FLA-DNA adducts. An increase in FLA metabolite concentrations was observed in target tissues in the saturated fat treatment group compared with the unsaturated fat group. The FLA-DNA adduct concentrations were high in tissues of rats that received FLA through saturated fat. The concentration of FLA metabolites and DNA adduts showed a dose-dependent increase that was statistically significant (P < 0.005) for saturated fat. Theses findings demonstrate that the high residence time of FLA in saturated fat contributes reactive metabolites of FLA that bind with DNA and cause damage to target organs.

ML Cervera, M delaGuardia, S Dutta, AK Das

An Overview of Green Analytical Techniques in the Spectrometric Analysis of Environmental and Biological Samples

Spectroscopy Letters, 2009, Vol 42, Iss 6-7, pp 284-295

This literature survey presents in a nutshell different parameters for the effectiveness of the green spectrometric procedures, which have been applied to the determination of organics, inorganics, and metal ions in different matrices. The following issues were considered: the main aspects of miniaturization, reagent replacement, reduction of wastes, and on-line recovery and detoxification, which made the analytical procedures sustainable. Also, a discussion of analytical characteristics along with spectrometric methodologies and applications is included.

E Menichini

On-filter degradation of particle-bound benzo[a]pyrene by ozone during air sampling: A review of the experimental evidence of an artefact

Chemosphere, 2009, Vol 77, Iss 10, pp 1275-1284

On-filter loss of benzo[a]pyrene (BaP) during air sampling due to reaction with ozone was observed in several experimental studies. It was also of concern in the recent CEN method for BaP measurement in ambient air: a denuder-based sampling system minimising this loss is described in the method but, due to the scarcity of validated data, is not yet ready to be used for normative purposes. This paper presents a review of the available experimental results on this artefact, as reported in 16 published studies, with the aim of assessing the state of knowledge regarding its occurrence and extent. Almost all field studies showed that, regardless the type of sampling site, the on-filter BaP degradation by O-3 constituted a not negligible artefact. When limiting the analysis of the results to the field sampling campaigns carried out under real-world conditions, mean BaP losses were typically in the 20-55% range (hence causing underestimates of mean BaP concentrations possibly in the order of 100%), with daily maxima up to 71%. The duration of the campaigns was typically of a few days; no experimental results are available on the actual O-3 effect on the BaP annual mean. Various factors were investigated as potential contributors to the O-3 effect, although their role has yet to be clarified: O-3 concentration, relative humidity, distance from BaP sources, size distribution and source of particles, sampling duration. The use of denuders for O-3 removal in the sampling system substantially eliminates this artefact, but their application and performance must still be validated.
GJ Lair, F Zehetner, M Fiebig, MH Gerzabek, CAM vanGestel, T Hein, S Hohensinner, P Hsu, KC Jones, G Jordan, AA Koelmans, A Poot, DME Slijkerman, KU Totsche, E BondarKunze, JAC Barth

How do long-term development and periodical changes of river-floodplain systems affect the fate of contaminants? Results from European rivers

Environmental Pollution, 2009, Vol 157, Iss 12, pp 3336-3346

In many densely populated areas, riverine floodplains have been Strongly impacted and degraded by river channelization and flood protection dikes. Floodplains act as buffers for flood water and as filters for nutrients and pollutants carried with river water and sediment from upstream source areas. Based on results of the EU-funded ''AquaTerra'' project (2004-2009), we analyze changes in the dynamics of European river-floodplain systems over different temporal scales and assess their effects on contaminant behaviour and ecosystem functioning. We find that human-induced changes in the hydrologic regime of rivers have direct and severe consequences on nutrient cycling and contaminant retention in adjacent floodplains. We point out the complex interactions of contaminants with nutrient availability and other physico-chemical characteristics (pH, organic matter) in determining ecotoxicity and habitat quality, and draw conclusions for improved floodplain management.
P Oleszczuk, B Pan, BS Xing

Adsorption and Desorption of Oxytetracycline and Carbamazepine by Multiwalled Carbon Nanotubes

Environmental Science & Technology, 2009, Vol 43, Iss 24, pp 9167-9173

We investigated the adsorption-desorption by multiwalled carbon nanotubes (MWCNTs) of two pharmaceuticals, oxytetracycline (OTC) and carbamazepine (CBZ). The pharmaceuticals demonstrated relatively fast sorption kinetics on MWCNTs. All adsorption isotherms were nonlinear and fit the Polanyi-Manes model (PMM). The single point adsorption coefficient(K)values for OTC were more than 1 order of magnitude higher than those for CBZ on corresponding MWCNTs. The adsorbed volume capacity (Q) and K values of PMM showed a significant relationship with surface areas and the meso- and micropore volume of MWCNTs for both chemicals. Depending on the MWCNT outer diameter, 13.8-25.2% and 62.7-90.6% of initially adsorbed OTC and CBZ, respectively, were desorbed after 200 h. The rate of desorption of both OTC and CBZ depended upon pH and the quantity of initially adsorbed pharmaceuticals, as well as aggregation in the case of OTC.

LH Yang, SP Cheng, ZB Wu

ANTHROPOGENIC ORGANIC CONTAMINANTS IN WATER AND SURFACE SEDIMENTS OF LARGE SHALLOW EUTROPHIC CHAOHU LAKE, CHINA

Fresenius Environmental Bulletin, 2009, Vol 18, Iss 11, pp 2048-2054

To characterize the contamination of anthropogenic organic contaminants in the aquatic environment of Chaohu Lake, China, 7 samples for both water and surface sediment were collected in the lake. Organic contaminants were extracted by solid phase extraction (SPE) and Soxhlet extraction from the water and surface sediment samples, respectively, and then analyzed by GC-MS. One hundred and twenty kinds of organic chemicals were detected in these samples including phenol, benzene series, benzaldehydes, ethanol, polycyclic aromatic hydrocarbons (PAHs), sulfur compounds, alcoholic halides, amines, ketones, esters, alkenes and alkanes. Among them, 13 kinds of chemicals were identified as priority pollutants listed by the U.S. Environmental Protection Agency (EPA), such as phthalate esters (PAEs) and PAHs. Besides, the concentrations of 19 of PAEs and PAHs including, priority pollutants identified were also determined. Bis(2-ethylhexyl)phthalate, the predominant component of the analyzed pollutants, was in the range from 72.34 ng g(-1) DW to 613.71 ng g(-1) DW, 14.80 ng L-1 to 47.05 ng L-1 in sediment and water, respectively. The results indicated that the northwest part of the lake was heavily polluted by domestic and industrial wastewater.

A Shahbazi, MP Zakaria, CK Yap, S Surif, AR Bakhtiari, K Chandru, PS Bahry, M Sakari

Spatial distribution and sources of polycyclic aromatic hydrocarbons (PAHs) in green mussels (Perna viridis) from coastal areas of Peninsular Malaysia: implications for source identification of perylene

International Journal of Environmental Analytical Chemistry, 2009, Vol 90, Iss 1, 14-30

Distribution of PAHs was determined in green mussels (Perna viridis) from various sites in coastal waters of Peninsular Malaysia between August 2004 and January 2007, in order to assess contamination by petroleum hydrocarbons. The range of Sigma PAHs detected in mussels was from 766 to 110500 (ng/g lipid wt.). High concentrations of PAHs were found in mussel tissues collected near Penang Bridge. The ratios of methyl phenanthrenes to phenanthrene (Sigma MP/P ratio) for Penang, Kg. Pasir Puteh and Tebing Runtuh (Johore Straits) were greater than 2, indicating extensive input of petrogenic PAHs. The results indicated that male individuals elevated more considerable concentrations of PAHs in their soft tissues in comparison to female individuals. The results of independent sample T-test showed that there were no significant differences (p > 0.05) between male and female mussels analysed in the Pasir Panjang station. Negative significant correlations (r = -0.890, p < 0.01) and (r = -0.0655, p < 0.05), were found between weight and total of PAHs in female and male species, respectively. This indicated that body weight of each individual was not affected by the PAHs concentrations. The present study proposes the use of soft tissue of Perna viridis as a biomonitor of perylene bioavailability and contamination in coastal waters of Peninsular Malaysia.

M Niepceron, F PortetKoltalo, C Merlin, A MotelayMassei, S Barray, J Bodilis

Both Cycloclasticus spp. and Pseudomonas spp. as PAH-degrading bacteria in the Seine estuary (France)

FEMS Microbiology Ecology, 2010, Vol 71, Iss 1, pp 137-147

Like other highly urbanized and industrialized estuaries, the Seine estuary (France) has, for decades, received high inputs of PAHs. In order to estimate the bioremediation potentials and to identify the bacterial species involved in hydrocarbon degradation, we used microcosms containing seawater from the Seine estuary supplemented with either naphthalene, phenanthrene, fluorene or pyrene. In the microcosms enriched with naphthalene or phenanthrene, hydrocarbon biodegradation was significant within 9 weeks (43% or 46%, respectively), as shown by analyses in GC-MS. In similar microcosms incubated also with naphthalene or phenanthrene, analysis of the 16S rRNA gene sequences (DNA and cDNA) with denaturing gradient gel electrophoresis and clone libraries indicated that the PAH-degrading communities were dominated by Cycloclasticus spp., confirming their universal key role in degradation of low-molecular-weight PAHs in marine environments. However, in contrast to previous studies, we found that Pseudomonas spp. Also degraded naphthalene and phenanthrene in seawater; this occurred only after 21 days, as was confirmed by real-time PCR. Although this genus has been abundantly described in the literature as a good PAH-degrading bacterial group in soil or in sediment, to our knowledge, this is the first evidence of a significant fitness in PAH degradation in seawater.

LJ He, XL Luo, HX Xie, CJ Wang, XM Jiang, K Lu

Ionic liquid-based dispersive liquid-liquid microextraction followed high-performance liquid chromatography for the determination of organophosphorus pesticides in water sample

Analytica Chimica Acta, 2009, Vol 655, Iss 1-2, pp 52-59

Using 1-octyl-3-methylimidazolium hexafluorophosphate ([C8MIM][PF6]) ionic liquid as extraction solvent, organophosphorus pesticides (OPPs) (parathion, phoxim, phorate and chlorpyifos) in water were determined by dispersive liquid-liquid microextraction (DLLME) combined with HPLC. The extraction procedure was induced by the formation of cloudy solution, which was composed of fine drops of [C8MIM][PF6] dispersed entirely into sample solution with the help of disperser solvent (methanol). Parameters including extraction solvent and its volume, disperser solvent and its volume, extraction time, centrifugal time, salt addition, extraction temperature and sample pH were investigated and optimized. Under the optimized conditions, up to 200-fold enrichment factor of analytes and acceptable extraction recovery (>70%) were obtained. The calibration curves were linear in the concentration range of 10.5-1045.0 mu g L-1 for parathion, 10.2-1020.0 mu g L-1 for phoxim, 54.5-1089.0 mu g L-1 for phorate and 27.2-1089.0 mu g L-1 for chlorpyifos, respectively. The limits of detection calculated at a signal-to-noise ratio of 3 were in the range of 0.1-5.0 mu g L-1. The relative standard deviations for seven replicate experiments at 200 mu g L-1 concentration level were less than 4.7%. The proposed method was applied to the analysis of four different sources water samples (tap, well, rain and Yellow River water) and the relative recoveries of spiked water samples are 99.9-115.4%, 101.8-113.7% and 87.3-117.6% at three different concentration levels of 75, 200 and 1000 mu g L-1, respectively.
H Kataoka, A Ishizaki, Y Nonaka, K Saito

Developments and applications of capillary microextraction techniques: A review

Analytica Chimica Acta, 2009, Vol 655, Iss 1-2, pp 8-29

Sample preparation is important for isolating desired components from complex matrices and greatly influences their reliable and accurate analysis. Recent trends in sample preparation include miniaturization, automation, high-throughput performance, and reduction in solvent consumption and operation time. This review focuses on novel microextraction techniques using capillaries for off-line and on-line sample preparation. Open-tubular trapping (OTT), in-tube solid-phase microextraction (SPME), wire-in-tube SPME, fiber-in-tube solid-phase extraction (SPE), sorbent-packed capillary in-tube SPME and monolithic capillary in-tube SPME are critically evaluated and applications of these techniques in biological, pharmaceutical, environmental and food analyses are summarized.
G Wang, K Kawamura, M Xie, S Hu, S Gao, J Cao, Z An, Z Wang

Size-distributions of n-alkanes, PAHs and hopanes and their sources in the urban, mountain and marine atmospheres over East Asia

Atmospheric Chemistry and Physics, 2009, Vol 9, Iss 22, pp 8869-8882

Size-segregated (9 stages) n-alkanes, PAHs and hopanes in the urban (Baoji city in inland China), mountain (Mt. Tai in east coastal China) and marine (Okinawa Island, Japan) atmospheres over East Asia were studied using a GC/MS technique. Ambient concentrations of n-alkanes (1698 +/- 568 ng m(-3) in winter and 487 +/- 145 ng m(-3) in spring), PAHs (536 +/- 80 and 161 +/- 39 ng m(-3)), and hopanes (65 +/- 24 and 20 +/- 2.4 ng m(-3)) in the urban air are 1-2 orders of magnitude higher than those in the mountain aerosols and 2-3 orders of magnitude higher than those in the marine samples. Mass ratios of n-alkanes, PAHs and hopanes clearly demonstrate coal-burning emissions as their major source. Size distributions of fossil fuel derived n-alkane, PAHs and hopanes were found to be unimodal in most cases, peaking at 0.7-1.1 mu m size. In contrast, plant wax derived n-alkanes presented a bimodal distribution with two peaks at the sizes of 0.7-1.1 mu m and > 4.7 mu m in the summer mountain and spring marine samples. Among the three types of samples, geometric mean diameter (GMD) of the organics in fine mode (< 2.1 mu m) was found to be smallest (av. 0.63 mu m in spring) for the urban samples and largest (1.01 mu m) for the marine samples, whereas the GMD in coarse mode (>= 2.1 mu m) was found to be smallest (3.48 mu m) for the marine aerosols and largest (4.04 mu m) for the urban aerosols. The fine mode GMDs of the urban and mountain samples were larger in winter than in spring and summer. Moreover, GMDs of 3- and 4-ring PAHs were larger than those of 5- and 6-ring PAHs in the three types of atmospheres. Such differences in GMDs can be interpreted by the repartitioning of organic compounds and the coagulation and hygroscopic growth of particles during a long-range transport from the inland continent to the marine area, as well as the difference in their sources among the three regions.

A Ciesielski, TM Krygowski, MK Cyranski, MA Dobrowolski, J Aihara

Graph-topological approach to magnetic properties of benzenoid hydrocarbons

Physical Chemistry Chemical Physics, 2009, Vol 11, Iss 48, pp 11447-11455

Application of topological properties and graph theory to benzenoid hydrocarbons allowed us to construct an effective approach interpreting ring current formation in molecules when exposed to an external magnetic field. Transformation of unexcited canonical structures for molecules of 34 benzenoid hydrocarbons into circuit structures and then to directed circuit structures allowed us to de. Ne global magnetic characteristics (GMC). GMC/n(2) values correlate very well with exaltation of magnetic susceptibility Delta Delta/n(2) (computed at the CSGT/B3LYP/6-311G** level of theory by using optimized geometries at the B3LYP/6-311G** DFT level) with cc = 0.993. If the approach is applied to individual rings, then the correlation between local magnetic characteristics (LMC) for 129 various rings of 34 benzenoid hydrocarbons and NICS(1) works with cc = -0.975.

S Tsakovski, M Tobiszewski, V Simeonov, Z Polkowska, J Namiesnik

Chemical composition of water from roofs in Gdansk, Poland

Environmental Pollution, 2010, Vol 158, Iss 1, pp 84-91

This study deals with the assessment of roof runoff waters from the region of Gdansk collected during the winter season (2007/2008). The chemical analysis includes 16 chemical variables: major ions, PAHs and PCBs measured at 3 sampling sites for 6-14 rain events. Although the data set is of limited volume the statistical data treatment using self-organizing maps (SOM) reveals the main factors controlling roof runoff water quality even for a data set with small dimension. This effort for explanation of the identified factors by the possible emission sources of the urban environment and air-particulate formation seems to be very reliable. Additionally to the roof runoff water quality factors the rain events patterns are found: ''background'' group of events and groups formally named ''PAHs'', ''PCBs'' and ''air-borne particles'' - dominated events. The SOM classification results give an opportunity to uncover the role of roof ''impact'' on the runoff waters. Rain runoff water quality is described by four latent factors and the ''roof'' impact is uncovered.
G GrueiroNoche, JM Andrade, S MuniateguiLorenzo, P LopezMahia, D PradaRodriguez

3-Way pattern-recognition of PAHs from Galicia (NW Spain) seawater samples after the Prestige's wreck

Environmental Pollution, 2010, Vol 158, Iss 1, pp 207-214

In November 2002 the oil tanker 'Prestige' released 65 000 tons of a heavy fuel oil throughout the Galician coastline (NW Spain), causing extensive damage to marine life, natural resources and economic activities at Northern Portugal, Spain and SW France. To evaluate the impact of the oil spill on the aquatic system, 30 PAHs, including alkylated derivatives, were analyzed in seawater on five different sampling campaigns from 2002 to 2004. Sampling was made along the Galician continental shelf. In each station three samples were collected at three different depths (surface, mid-depth and bottom). Four different approaches for 3-way analyses (Catenated-PCA, Matrix-Augmented Principal Components Analysis, Parallel Factor Analysis and Procrustes rotation) have been used to asses the major sources of PAHs into the seawater. They revealed two main pollution patterns: one related to oil spillages and discharge of petroleum products, and another more associated with a diffuse anthropogenic origin. (C) 2009 Elsevier Ltd. All rights reserved.

GAC Ehlers, ST Forrester, KE Scherr, AP Loibner, LJ Janik

Influence of the nature of soil organic matter on the sorption behaviour of pentadecane as determined by PLS analysis of mid-infrared DRIFT and solid-state C-13 NMR spectra

Environmental Pollution, 2010, Vol 158, Iss 1, pp 285-291

The nature of soil organic matter (SOM) functional groups associated with sorption processes was determined by correlating partitioning coefficients with solid-state C-13 nuclear magnetic resonance (NMR) and diffuse reflectance mid-infrared (DRIFT) spectral features using partial least squares (PLS) regression analysis. Partitioning sorption coefficients for n-pentadecane (n-C-15) were determined for three alternative models: the Langmuir model, the dual distributed reactive domain model (DRDM) and the Freundlich model, where the latter was found to be the most appropriate. NMR-derived constitutional descriptors did not correlate with Freundlich model parameters. By contrast, PLS analysis revealed the most likely nature of the functional groups in SOM associated with n-C-15 sorption coefficients (K-F) to be aromatic, possibly porous soil char, rather than aliphatic organic components for the presently investigated soils. High PLS cross-validation correlation suggested that the model was robust for the purpose of characterising the functional group chemistry important for n-C-15 sorption. (C) 2009 Elsevier Ltd. All rights reserved.

P Echeveste, S Agusti, J Dachs

Cell size dependent toxicity thresholds of polycyclic aromatic hydrocarbons to natural and cultured phytoplankton populations

Environmental Pollution, 2010, Vol 158, Iss 1, pp 299-307

The toxicity of pyrene and phenanthrene to phytoplankton was studied by analyzing the effect on the growth, abundance and cell viability of cultured species and natural communities of the Atlantic Ocean and the Mediterranean Sea. A decrease in cell abundance, and growth rate was observed as concentration of PAHs increased, with catastrophic cell mortality induced at the highest PAH concentration tested. A strong positive linear relationship was observed between the LC50 (the PAH concentration at which cell population will decline by a half), and the species cell volume, for both phenanthrene and pyrene. Natural communities were however significantly more sensitive to PAHs than cultured phytoplankton, as indicated by the lower slope (e.g. 0.23 and 0.65, respectively, for pyrene) of the relationship LC50 vs. Cell volume. The results highlight the importance of cell size in determining the phytoplankton sensitivity to PAHs identifying the communities from the oligotrophic ocean to be more vulnerable.
B Wu, Y Zhang, XX Zhang, SP Cheng

Health Risk from Exposure of Organic Pollutants Through Drinking Water Consumption in Nanjing, China

Bulletin of Environmental Contamination and Toxicology, 2010, Vol 84, Iss 1, pp 46-50

Human health risk analysis for 24 organic pollutants in drinking water of Nanjing was conducted. For non-carcinogenic risk, the 95th percentile hazard quotient (HQ) values of pollutants were all less than the unacceptable level of one. Considering the lifetime carcinogenic risk (LCR), however, the 95th percentile LCR values of 2,6-dinitrotoluene (1.30E-05), benzo(b)fluoranthene (3.10E-05), benzo(a)pyrene (3.37E-05) and dibenz(a,h)anthracene (2.09E-05) exceeded the unacceptable level of 1.00 E-05. These results suggest that organic pollutants in drinking water of Nanjing might pose potential lifetime carcinogenic risk for local consumers, and concerted efforts are required to ensure safety of consumers.

N Daher, R Saleh, E Jaroudi, H Sheheitli, T Badr, E Sepetdjian, M AlRashidi, N Saliba, A Shihadeh

Comparison of carcinogen, carbon monoxide, and ultrafine particle emissions from narghile waterpipe and cigarette smoking: Sidestream smoke measurements and assessment of second-hand smoke emission factors

Atmospheric Environment, 2010, Vol 44, Iss 1, pp 8-14

The lack of scientific evidence on the constituents, properties, and health effects of second-hand waterpipe smoke has fueled controversy over whether public smoking bans should include the waterpipe. The purpose of this study was to investigate and compare emissions of ultrafine particles (UFP, <100 nm), carcinogenic polyaromatic hydrocarbons (PAH), volatile aldehydes, and carbon monoxide (CO) for cigarettes and narghile (shisha, hookah) waterpipes. These smoke constituents are associated with a variety of cancers, and heart and pulmonary diseases, and span the volatility range found in tobacco smoke. Sidestream cigarette and waterpipe smoke was captured and aged in a I m(3) Teflon-coated chamber operating at 1.5 air changes per hour (ACH). The chamber was characterized for particle mass and number surface deposition rates, UFP and CO concentrations were measured online using a fast particle spectrometer (TSI 3090 Engine Exhaust Particle Sizer), and an indoor air quality monitor. Particulate PAH and gaseous volatile aldehydes; were captured on glass fiber filters and DNPH-coated SPE cartridges, respectively, and analyzed off-line using GC-MS and HPLC-MS. PAH compounds quantified were the 5- and 6-ring compounds of the EPA priority list. Measured aldehydes consisted of formaldehyde, acetaldehyde, acrolein, methacrolein, and propionaldehyde. We found that a single waterpipe use session emits in the sidestream smoke approximately four times the carcinogenic PAH, four times the volatile aldehydes, and 30 times the CO of a single cigarette. Accounting for exhaled mainstream smoke, and given a habitual smoker smoking rate of 2 cigarettes per hour, during a typical one-hour waterpipe use session a waterpipe smoker likely generates ambient carcinogens and toxicants equivalent to 2-10 cigarette smokers, depending on the compound in question. There is therefore good reason to include waterpipe tobacco smoking in public smoking bans.
Y Wang, PH Li, HL Li, XH Liu, WX Wang

PAHs distribution in precipitation at Mount Taishan China. Identification of sources and meteorological influences

Atmospheric Research, 2010, Vol 95, Iss 1, pp 1-7

PAHs in precipitation samples collected at Mount Taishan were determined by HPLC, to evaluate their concentrations and variations. Individual precipitation events were sampled for 2 years from Sep. 2005 to Aug. 2007. Low concentrations of PAHs were found at the site. Phenanthrene was the most abundant compound with a volume-weighted mean concentration of 33.31 ng/L The next most abundant compound was fluorene, with a concentration of 16.61 ng/L Other individual PAHs occurred at concentrations lower than 10 ng/L The volume-weighted mean concentration of the total PAHs in winter precipitation was much higher than in summer, showing a seasonal variation. Most of the individual PAHs compounds have strong correlations with rainfall amount. Pyrene, benzo(a)anthracene, benzo(b)fluoranthene, benzo (k)fluoranthene and benzo(a)pyrene all had strong correlations with Na+ and Cl-. Diagnostic ratio analysis and factor analysis indicated that the sources of PAHs are mainly from fossil fuel combustion, especially coal.
JD Thrower, MP Collings, FJM Rutten, MRS McCoustra

Thermal desorption of C6H6 from surfaces of astrophysical relevance - art. no. 244711

Journal of Chemical Physics, 2009, Vol 131, Iss 24, pp 44711

The thermal desorption of C6H6 from two astrophysically relevant surfaces has been studied using temperature programmed desorption. Desorption from an amorphous SiO2 substrate was used as a mimic for bare interstellar grains, while multilayer films of amorphous solid water (ASW) were used to study the adsorption of C6H6 on grains surrounded by H2O dominated icy mantles. Kinetic parameters were obtained through a combination of kinetic modeling, leading edge analysis, and by considering a distribution of binding sites on the substrate. The latter is shown to have a significant impact on the desorption of small exposures of C6H6 from the amorphous SiO2 substrate. In the case of adsorption on ASW, dewetting behavior and fractional order desorption at low coverage strongly suggest the formation of islands of C6H6 on the H2O surface. The astrophysical implications of these observations are briefly outlined.

PM Sarma, P Duraja, S Deshpande, B Lal

Degradation of pyrene by an enteric bacterium, Leclercia adecarboxylata PS4040

Biodegradation, 2010, Vol 21, Iss 1, pp 59-69

A newly discovered enteric bacterium Leclercia adecarboxylata PS4040, isolated from oily sludge contaminated soil sample was reported for degradation of polycyclic aromatic hydrocarbons (Appl Environ Microbiol 70:3163-3166, 2004a). This strain could degrade 61.5% of pyrene within 20 days when used as sole source of carbon and energy. The time course degradation experiment detected several intermediate products and the metabolites were identified by gas chromatography mass spectrometry analysis. Metabolite I was the detected on the 5th day and was identified as 1-hydroxypyrene and was detected till 10th day. Metabolite II which was detected on 10th day was identified as 1,2-phenanthrenedicarboxylic acid. Metabolite III and Metabolite IV were identified as 2-carboxy benzaldehyde and ortho-phthalic acid, respectively and were detected in the culture broth on 10th and 15th day. 1,2-benzene diol (catechol) was the fifth metabolite detected in the culture extracts on the 15th day and was subsequently reduced on day 20. Identification of Metabolite I as 1-hydroxypyrene was further investigated as this intermediate was not previously reported as a ring oxidation product for degradation of pyrene by bacterial strains. Purification by preparative high performance liquid chromatography and nuclear magnetic resonance spectroscopy, confirmed the identification of Metabolite I as 1-hydroxypyrene. L. Adecarboxylata PS4040 could also use 1-hydroxypyrene as a sole source of carbon and energy. Thus a probable pathway for degradation of pyrene by enteric bacterium is proposed in this study, with 1-hydroxypyrene as initial ring oxidation product.

W Zhang, H Wang, R Zhang, XZ Yu, PY Qian, MH Wong

Bacterial communities in PAH contaminated soils at an electronic-waste processing center in China

Surface soils from Guiyu, China (an intense e-waste processing center) were analyzed for persistent organic pollutants (POPs) and variations in composition of the resident bacterial communities. Denaturing Gradient Gel Electrophoresis analysis of bacterial 16S rRNA gene showed that e-waste pollution altered the bacterial community structure by promoting changes in species composition and species richness. Bacterial diversity was not decreased at e-waste open-burning sites, compared with a non e-waste site (reservoir site), due to flourishing of possible POPs-consuming bacterial cohorts. PAH-incubated experiments confirmed that different levels of PAHs might affect the bacterial community by suppressing or favoring certain groups of bacteria, for instance, uncultured Clostridium sp. And Massilia sp., respectively. Taxonomic analysis indicated beta-proteobacteria and Firmicutes were abundant bacterial lineages in PAH-polluted soils. This study is the first reporting bacterial community structures at e-waste processing sites, and indicated that crude processing of e-waste has become a biohazard to the terrestrial environment warranting more extensive studies of microbial communities at e-waste polluted environments.

EO Gaga, G Tuncel, SG Tuncel

Sources and Wet Deposition Fluxes of Polycyclic Aromatic Hydrocarbons (PAHs) in an Urban Site 1000 Meters High in Central Anatolia (Turkey)

Environmental Forensics, 2009, Vol 10, Iss 4, pp 286-298

Wet-only precipitation samples were collected using an Andersen wet only sampler (Andersen Samplers, Inc., Atlanta, GA, USA), between December 2000 and June 2002, in Ankara, Turkey. Polycyclic aromatic hydrocarbons (PAHs) were first pre-concentrated using solid phase (SPE) and ultrasonic extraction procedures. They were then analyzed using gas chromatography-mass spectrometry (GC-MS). Phenanthrene (Phe), fluoranthene (Flt), benzo (b+k) fluoranthene (B (b+k) F) and pyrene (Pyr) were the major components of Sigma 14PAH concentrations during both winter and summer seasons. Concentrations of PAHs did not show a statistically significant relation with meteorological parameters, such as mixing height, wind speed, and wind direction. However, they showed a strong linear relation with the ventilation coefficient (VC), signifying the importance of local sources on measured PAH concentrations. Concentrations of PAHs in winter season were higher than their corresponding concentrations in summer season due to seasonal variations in meteorology and emissions. Sources of PAHs in rainwater were apportioned using principal component analysis. Three factors with eigenvalues 1.0 were extracted. The two factors that explained the largest fraction of system variance represented coal and gas combustion whereas the third factor represented motor vehicles. Half of the rain events accounted for approximately 90% of the wet deposition fluxes of PAHs, demonstrating the highly episodic nature of wet PAH deposition.

MG Carls, JP Meador

A Perspective on the Toxicity of Petrogenic PAHs to Developing Fish Embryos Related to Environmental Chemistry

Human and Ecological Risk Assessment, 2009, Vol 15, Iss 6, pp 1084-1098

Numerous studies demonstrate PAHs dissolved from weathered crude oil adversely affect fish embryos at 0.5 to 23 mu/l. This conclusion has been challenged by studies that claim (1) much lower toxicity of weathered aqueous PAHs; (2) direct contact with dispersed oil droplets plays a significant role or is required for toxicity; (3) that uncontrolled factors (oxygen, ammonia, and sulfides) contribute substantively to toxicity; (4) polar compounds produced by microbial metabolism are the major cause of observed toxicity; and (5) that based on equilibrium models and toxic potential, water contaminated with weathered oil cannot be more toxic per unit mass than effluent contaminated with fresh oil. In contrast, several studies demonstrate high toxicity of weathered oil; shifts in PAH composition were consistent with dissolution (not particle ablation), embryos accumulated dissolved PAHs at low concentrations and were damaged, and assumed confounding factors were inconsequential. Consistent with previous empirical observations of mortality and weathering, temporal shifts in PAH composition (oil weathering) indicate that PAHs dissolved in water should (and do) become more toxic per unit mass with weathering because high molecular weight PAHs are more persistent and toxic than the more abundant low molecular weight PAHs in whole oil.

RM Cavalcante, FW Sousa, RF Nascimento, ER Silveira, GSS Freire

The impact of urbanization on tropical mangroves (Fortaleza, Brazil): Evidence from PAH distribution in sediments

Journal of Environmental Management, 2009, Vol 91, Iss 2, pp 328-335

This investigation represents the first environmental diagnosis of the distribution and sources of polycyclic aromatic hydrocarbons (PAHs) in sediments from a tropical mangrove in Fortaleza, northeastern Brazil. Sediment cores from six sampling stations in the Coco and Ceard Rivers were retrieved in June-July 2006 to determine 17 priority PAHs. The total PAH concentrations (Sigma(PAHs)) ranged from 3.04 to 2234.76 mu g kg(-1) (Coco River) and from 3.34 to 1859.21 mu g kg(-1) (Ceard River). These levels are higher than those of other cities with more industrial development. PAH concentrations did not reach probable effect levels (PELs). However, from 4.5 to 87.5% of individual PAH concentrations can occasionally cause adverse biological effects for aquatic organisms. The PAH molecular ratios indicate that the PAHs in the sediment core were derived mainly from petroleum, wood, and charcoal combustion (pyrogenic source), and that atmospheric deposition and urban runoff may serve as important pathways for PAH input to the sediment. Clearly, the Sigma(PAHs) in sediments collected in the Coco and Ceara Rivers indicate that ongoing pollution is more severe than past pollution.
YM Hui, MH Zheng, ZT Liu, LR Gao

Distribution of polycyclic aromatic hydrocarbons in sediments from Yellow River Estuary and Yangtze River Estuary, China

Journal of Environmental Sciences - China, 2009, Vol 21, Iss 12, pp 1625-1631

Surface sediment samples collected from twenty-one sites of Yellow River Estuary and Yangtze River Estuary were determined for sixteen priority polycyclic aromatic hydrocarbons (PAHs) by isotope dilution GC-MS method. The total PAH contents varied from 10.8 to 252 ng/g in Yellow River Estuary sediment, and from 84.6 to 620 ng/g in Yangtze River Estuary sediment. The mean total PAH content of Yangtze River Estuary was approximately twofold higher than that of Yellow River Estuary. The main reasons for the difference may be the rapid industrial development and high population along Yangtze River and high silt content of Yellow River Estuary. The evaluation of PAH sources suggested that PAHs in two estuaries sediments estuaries were derived primarily from combustion sources, but minor amounts of PAHs were derived from petroleum source in Yellow River Estuary. PAHs may be primary introduced to Yellow River Estuary via dry/wet deposition, wastewater effluents, and accidental oil spills, and Yangtze River Estuary is more prone to be affected by wastewater discharge.

G Andreottola, L Bonomo, G DeGioannis, E Ferrarese, A Muntoni, A Polettini, R Pomi, S Saponaro

Lab-scale feasibility tests for sediment treatment using different physico-chemical techniques

Journal of Soils and Sediments, 2010, Vol 10, Iss 1, pp 142-150

The fairly high amounts of sediments dredged in coastal or internal water bodies for navigational and/or environmental purposes claims for the identification of appropriate management strategies. Dredged sediments are frequently affected by organic and inorganic contamination, so that their reuse, as an alternative to final landfill disposal, could need remediation. In this framework, a two-year joint research project was carried out to assess the feasibility of different remediation technologies for the treatment of polluted sediments. The sediment used in this study was similar in composition and contaminant loading to many sediments around the world. It was dredged from the northern canal of the Porto Marghera industrial area (Venice, Italy) and it was homogenized and characterized for the physical properties and chemical composition. The material was found to exceed the regulatory limits established for the reuse of dredged materials in the Venice lagoon for a wide range of pollutants, but this study specifically focused on heavy metals and polycyclic aromatic hydrocarbons (PAHs). Homogeneous samples were subjected to a number of physico-chemical remediation techniques including chemical oxidation, electrochemical oxidation, and electrokinetics under different operating conditions. The treated material was characterized for the residual contaminants in order to determine the remediation efficiency. The treatments investigated produced a variety of effects in terms of removal of heavy metals and PAHs. For total PAHs, the best results were obtained using H2O2 only as the oxidizing agent (45% removal), and chemically + thermally activated persulfate (up to 72% removal). The kinetics of these chemical oxidation processes was rapid and almost complete in a few hours. Electrooxidation produced up to 44% of total PAHs degradation, whereas no appreciable PAH removal was attained by the electrokinetic treatment. Metal extraction by means of electrokinetics was the highest when both the anodic and the cathodic chambers were conditioned with the complexing agent ethylenediamine tetraacetic acid (EDTA). The following removal yields were obtained: 81% for As, 69% for Cr, 40% for Cu, 33% for Pb, and 22% for Zn. The modified Fenton-like reactants were not capable of improving the PAH removal compared to the conventional H2O2-based oxidation process; as a consequence, the latter should be suggested. Comparable PAH removals were obtained using the electrooxidation treatment, whereas the activated persulfate treatment exhibited the highest removal efficiency. Electrokinetics was found to be effective towards heavy metal mobilization only when the process was enhanced by EDTA. Specific modifications should be applied to the electrokinetics treatment to enhance the PAH remediation yield, such as enhancement of the electroosmotic flow in order to achieve a higher liquid to solid ratio; for metals, performance might be optimized by using an EDTA solution
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Enzymatic and cellular responses in relation to body burden of PAHs in bivalve molluscs: A case study with chronic levels of North Sea and Barents Sea dispersed oil

Marine Pollution Bulletin, 2009, Vol 58, Iss 12, pp 1796-1807

Mytilus edulis and Chlamys islandica were exposed to nominal dispersed crude oil concentrations in the range 0.015-0.25 mg/l for one month. Five biomarkers (enzymatic and cellular responses) were analysed together with bioaccumulation of PAHs at the end of exposure. In both species, PAH tissue residues reflected the exposure concentration measured in the water and lipophylicity determined the bioaccumulation levels. Oil caused biomarker responses in both species but more significant alterations in exposed C. Islandica were observed. The relationships between exposure levels and enzymatic responses were apparently complex. The integrated biomarker response related against the exposure levels was U-shaped in both species and no correlation with total PAH body burden was found. For the monitoring of chronic offshore discharges, close- and time-related events should be evaluated in the selection of biomarkers to apply. From this study, cellular damages appear more fitted than enzymatic responses, transient and more complex to interpret. (C) 2009 Elsevier Ltd. All rights reserved.
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Bioremediation of petroleum hydrocarbons in anoxic marine sediments: Consequences on the speciation of heavy metals

Marine Pollution Bulletin, 2009, Vol 58, Iss 12, pp 1808-1814

We investigated the effects of biostimulation and bioagumentation strategies applied to harbor sediments displaying reducing conditions and high concentrations of petroleum hydrocarbons and heavy metals. We compared the microbial efficiency of hydrocarbon removal from sediments maintained for 60 days in anoxic conditions and inoculated with acetate, sulfate-reducing bacterial strains and acetate and sulfate-reducing bacteria. All treatments determined a significant increase in the microbial growth and significant decreases of hydrocarbon contents and of redox potential values. The addition of sulfate-reducing bacterial strains to the sediment was the most efficient treatment for the hydrocarbon removal. In all experiments, significant changes of the heavy metals' phase repartition were observed. The results reported here suggest that the biodegradation of petroleum hydrocarbons in anoxic marine sediments may be enhanced by stimulating microbial anaerobic metabolism, but care should be applied to monitor the potential changes in the mobility and bioavailability of heavy metals induced by biotreatments.
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Surveillance Methods for Identifying, Characterizing, and Monitoring Tobacco Products: Potential Reduced Exposure Products as an Example

Cancer Epidemiology Biomarkers & Prevention, 2009, Vol 18, Iss 12, Sp. Iss. SI, pp 3334-3348

Tobacco products are widely sold and marketed, yet integrated data systems for identifying, tracking, and characterizing products are lacking. Tobacco manufacturers recently have developed potential reduced exposure products (PREP) with implied or explicit health claims. Currently, a systematic approach for identifying, defining, and evaluating PREPs sold at the local, state, or national levels in the United States has not been developed. Identifying, characterizing, and monitoring new tobacco products could be greatly enhanced with a responsive surveillance system. This article critically reviews available surveillance data sources for identifying and tracking tobacco products, including PREPs, evaluating strengths and weaknesses of potential data sources in light of their reliability and validity. With the absence of regulations mandating disclosure of product-specific information, it is likely that public health officials will need to rely on a variety of imperfect data sources to help identify, characterize, and monitor tobacco products, including PREPs.
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Association of CYP1A1*2A polymorphism with male infertility in Indian population

Clinica Chimica Acta, 2009, Vol 410, Iss 1-2, pp 43-47

Background: The CYP1A1 gene is a polymorphic gene and encodes for the CYP1A1 enzyme that catalyzes the bioactivation of polycyclic aromatic hydrocarbons (PAHs). PAHs are ubiquitous pollutants in the natural environment, which are capable of forming DNA adducts once being activated to generate DNA reactive metabolites. DNA adducts in sperm cells could be considered as a sign of severe DNA damage, which played an important role in meiotic division during spermatogenesis and could be associated with infertility. Lipophilic compounds undergo metabolic activation by phase I enzymes, which introduce a reactive center into the molecule, followed by phase 11 conjugation reaction resulting in a water soluble product. Methods: We genotyped CYP1A1*2A, using polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) assay in a hospital based case-control study including 206 infertile men and 230 healthy fertile (control) subjects. Results: Analysis showed that CYP1A1*2A CC genotype is associated with increased risk of male infertility (OR = 6.08. 95% Cl = 1.91-25.27), while TC genotype showed a non-significantly increased risk of male infertility (OR = 1.35 95% Cl = 0.89-2.05). Further, when the variant genotypes were combined (CYP1A1*2A TC + CC) assuming a co-dominant allele effect, TC plus CC genotypes were also found to be significant with increased risk of male infertility (OR = 1.57 95% Cl = 1.05-2.35 p = 0.02). Allele frequencies are calculated for each genotype of CYP1A1*2A and the differences for allele frequencies between the infertile and fertile men are determined using Fisher's exact test. T and C allele frequencies in infertile men are 71% and 29% as against 80% and 20% in fertile men. The differences for allele frequencies are found to be statistically significant (p = 0.002). The results showed a drastic decrease in the sperm count and motility and increase in dead sperms in CC genotype when compared to other genotypes in infertile men. Conclusion: Based on Indian study we conclude that CC genotype of CYP1A1 is associated in the pathogenesis of male infertility.
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Urinary 1-hydroxypyrene levels in offshore workers

International Archives of Occupational and Environmental Health, 2010, Vol 83, Iss 1, pp 55-59

To compare differences in pre- and post-shift urinary 1-hydroxypyrene (1OHP) levels as a measure of internal dose of polycyclic aromatic hydrocarbons (PAHs) between two groups of oil production workers offshore assumed to be exposed to PAH, and to compare the exposed group to an unexposed control group. Participants' (n = 42) urine samples, collected over a study period of three consecutive 12-h work days (pre-shift on the first day and post-shift on the third day), were analyzed using high performance liquid chromatography (HPLC) with fluorescence detection. Analysis of covariance was used in the statistical models. (1) Post-shift 1OHP levels were significantly higher in the exposed workers compared to the controls. (2) Tank workers and process operators did not show statistically significant different post-shift 1OHP levels. Altogether, this study indicates the presence of a low level PAH exposure among offshore oil production workers.
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Synergic degradation of phenanthrene by consortia of newly isolated bacterial strains

Journal of Biotechnology, 2009, Vol 144, Iss 4, pp 293-298

Three different bacteria capable of degrading phenanthrene were isolated from sludge of a pulp wastewater treatment plant and identified as Acinetobacter baumannii, Klebsiella oxytoca, and Stenotrophomonas maltophilia. Phenanthrene degradation efficiencies by different combinations (consortia) of these bacteria were investigated and their population dynamics during phenanthrene degradation were monitored using capillary electrophoresis-based single-strand conformation polymorphism (CE-SSCP). When a single microorganism was used, phenanthrene degradation efficiency was very low (48.0, 11.0, and 9.0% for A baumannii, K. Oxytoca, and S. Maltophilia respectively, after 360h cultivation). All consortia that included S. Maltophilia degraded similar to 80.0% of phenanthrene and reduced lag time to 48 h compared to the 168 h of pure A. Baumannii culture. CE-SSCP analysis showed that S. Maltophilia was the predominant species during phenanthrene degradation in the mixed culture. The results indicate that mixed cultures of microorganisms may effectively degrade target chemicals, even if the microorganisms show low degradation activity in pure culture.
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A new ozone denuder for aerosol sampling based on an ionic liquid coating

Analytical and Bioanalytical Chemistry, 2010, Vol 396, Iss 2, pp 857-864

A new ionic liquid 1-octyl-3,5-dimethylpyridinium iodide ([O35LUT](+)[I](-)) was synthesized and utilized as coating for an ozone denuder device based on a high-volume aerosol sampler (30 m(3) h(-1)). Particle transmission of the denuder was studied, and over 99% of particles ranging from 10 to 2,500 nm were transmitted. The device, containing 4.66 g of ionic liquid, was used outdoors, under dry and damp atmospheric conditions. In order to expose the device to an average concentration of 120 ppbv (240 mu g m(-3)) of ozone in air, an additional production of ozone was directly injected into the denuder. Under these conditions, over 97% of ozone was removed for approximately 120 h (5 days). Therefore, iodide-based ionic liquids can be used as a new alternative to conventional denuder coatings in order to reduce artifacts occurring during sampling of particulate matter. Future applications are not limited to ozone removal for specific aerosol sampling methods.
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Development of analytical procedures for trace-level determination of polybrominated diphenyl ethers and tetrabromobisphenol A in river water and sediment

Analytical and Bioanalytical Chemistry, 2010, Vol 396, Iss 2, pp 865-875

The aim of this work was to develop procedures for the simultaneous determination of selected brominated flame retardants (BFRs) in river water and in river bed sediment. The target analytes were polybrominated diphenyl ethers (PBDEs) and tetrabromobisphenol A (TBBPA). To determine dissolved BFRs, a novel mixed-mode solid-phase extraction procedure was developed by combining a hydrophobic sorbent (C-18) with a silica-based anion exchange sorbent, so as to overcome the negative artefact induced by dissolved organic carbon. Extraction recoveries exceeded 73% for most analytes, except for BDE-183 and BDE-209 (57%). As regards suspended sediment and river bed sediment, extraction was carried out by means of ultrasonication (recoveries: 73-94%). These procedures, combined to gas chromatography coupled to negative chemical ionisation mass spectrometry (GC-NCI-MS), enabled the determination of BFRs at trace level: 3-160 pg L-1 in river water, 5-145 pg g(-1) in bed sediment. These methods were applied to the determination of PBDEs and TBBPA in a suburban river (near Paris, France). PBDEs were systematically detected in the water column (I BDEs pound, 2,300-4,300 pg L-1); they partitioned between the dissolved and particulate phases and BDE-209 was the dominant congener, followed by BDE-99 and BDE-47. TBBPA was detected in the dissolved phase only (< 35-68 pg L-1). All selected BFRs were ubiquitous in bed sediments and levels ranged from 3,100 to 15,100 pg g(-1) and from 70 to 280 pg g(-1) (dry weight), for I BDEs pound and TBBPA, respectively.
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UV/visible spectroscopy of matrix-isolated hexa-peri-hexabenzocoronene: Interacting electronic states and astrophysical context - art. no. 204311

Journal of Chemical Physics, 2009, Vol 131, Iss 20, pp 4311

Absorption spectra of hexa-peri-hexabenzocoronene isolated in rare-gas matrices are reported for the wavelength range between 200 and 500 nm. Measurements were carried out in neon and in argon at 5.8 and 12.0 K, respectively. Calculations based on semiempirical models and on density-functional theory were performed to assign the observed features. The electronically excited states involved in Clar's alpha- and p-bands are identified as S-1(B-2u) and S-2(B-1u), respectively. Although the upper state associated with the beta-band is found to be a E-1(1u) state, it remains undetermined whether it is S-3 or S-4. Structures in the beta-band are interpreted as resulting from the interaction between the E-1(1u) state and the e(2g) vibrational manifold of S-2(B-1u). The new measurements are used to narrow down the wavelength ranges where the bands of hexa-peri-hexabenzocoronene should be found in the gas phase. A previous estimate of the interstellar abundance of this polycyclic aromatic hydrocarbon is discussed.

