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Aroclor 1248 exposure leads to immunomodulation, decreased disease resistance and endocrine disruption in the brown bullhead, Ameiurus nebulosus

Aquatic Toxicology, 2009, Vol 93, Iss 1, pp 70-82

The brown bullhead Ameiurus nebulosus is a species of the family Ictaluridae commonly used as a sentinel of environmental contamination. While these fish have been utilized for this purpose in areas contaminated with polychlorinated biphenyls (PCBs), few controlled, laboratory-based studies have been designed to document the effects of PCB mixtures in this species. Here, brown bullhead were exposed to the PCB mixture, Aroclor 1248, via intraperitoneal injection and the effects on immune function, plasma hormones and disease resistance were evaluated. Exposure to this mixture led to a decrease in bactericidal activity and circulating antibodies to Edwardsiella ictaluri present from a previous exposure to this pathogen. A subsequent E. Ictaluri disease challenge led to significantly higher mortality in A1248 treated fish compared to vehicle-control fish. The mitogenic response to the T-cell mitogen, phytohemaglutinin-P, was increased compared to vehicle-control fish. The steroid hormone, cortisol, and the thyroid hormone, T3, were also significantly lower in A1248 exposed fish. In summary, we have validated a number of functional immune assays for application in brown bullhead immunotoxicity studies. Additionally, we have demonstrated that the PCB mixture (A1248) modulates both immune function and endocrine physiology in brown bullhead. Such data may compliment the interpretation of data yielded from applied field studies conducted in PCB contaminated aquatic ecosystems.
PC Abhilash, S Jamil, N Singh

Transgenic plants for enhanced biodegradation and phytoremediation of organic xenobiotics

Biotechnology Advances, 2009, Vol 27, Iss 4, pp 474-488

Phytoremediation - the use of plants to clean up polluted soil and water resources-has received much attention in the last few years. Although plants have the inherent ability to detoxify xenobiotics, they generally lack the catabolic pathway for the complete degradation of these compounds compared to microorganisms. There are also concerns over the potential for the introduction of contaminants into the food chain. The question of how to dispose of plants that accumulate xenobiotics is also a serious concern. Hence the feasibility of phytoremediation as an approach to remediate environmental contamination is still somewhat in question. For these reasons, researchers have endeavored to engineer plants with genes that can bestow superior degradation abilities. A direct method for enhancing the efficacy of phytoremediation is to overexpress in plants the genes involved in metabolism, uptake, or transport of specific pollutants. Furthermore, the expression of suitable genes in root system enhances the rhizodegradation of highly recalcitrant compounds like PAHs, PCBs etc. Hence, the idea to amplify plant biodegradation of xenobiotics by genetic manipulation was developed. Following a strategy similar to that used to develop transgenic crops. Genes from human, microbes, plants, and animals are being used successfully for this venture. The introduction of these genes can be readily achieved for many plant species using Agrobacterium tumefaciens-mediated plant transformation or direct DNA methods of gene transfer. One of the promising developments in transgenic technology is the insertion of multiple genes (for phase 1 metabolism (cytochrome P450s) and phase 2 metabolism (GSH, GT etc.) for the complete degradation of the xenobiotics within the plant system In addition to the use of transgenic plants overexpressed with P450 and GST genes, various transgenic plants expressing bacterial genes can be used for the enhanced degradation and remediation of herbicides. Explosives, PCBs etc. Another approach to enhancing phytoremediation ability is the construction of plants that secrete chemical degrading enzymes into the rhizosphere. Recent studies revealed that accelerated ethylene production in response to stress induced by contaminants is known to inhibit root growth and is considered as major limitation in improving phytoremediation efficiency. However, this can be overcome by the selective expression of bacterial ACC deaminase (which regulates ethylene levels in plants) in plants together with multiple genes for the different phases of xenobiotic degradation. This review examines the recent developments in use of transgenic-plants for the enhanced metabolism, degradation and phytoremediation of organic xenobiotics and its future directions.
GJ Hu, C Sun, J Li, YG Zhao, H Wang, YQ Li

POPs accumulated in fish and benthos bodies taken from Yangtze River in Jiangsu area

Ecotoxicology, 2009, Vol 18, Iss 6, pp 647-651

The persistent organic pollutants of DDTs, PCBs, PAHs and HCHs accumulated in the bodies of fish and benthos taken at seven sites were measured to understand the issue of ecological health of Yangtze River at Jiangsu section. The highest levels for DDTs, the total 20 PCBs, the total 16 PAHs and HCHs in fish bodies were 0.076 mu g/kg, 23.1 mu g/kg, 7.44 ng/kg and 0.028 mu g/kg, respectively and that in benthos bodies were 0.082 mu g/kg, 14.3 mu g/kg, 21.1 ng/kg and 0.026 mu g/kg. The PAHs concentrations in benthos were higher than that in fish and they had a significant positive correlation (P < 0.05). Among the detectable chemicals, DDTs were 100% of p,p'-DDE isomers, the main PCBs were 4- and 5-chlorinated biphenyls in which PCB 105 had the highest detection frequency and the main PAHs were the compounds of 2-4 rings. PCBs were accumulated in fish bodies which enrichment factors were as high as 508-42,414 folds occurred at three sites. The results demonstrated that the accumulation measurements can be used to test the effects of PAHs, DDTs, PCBs and HCHs on aquatic ecological health.

AE Latawiec, BJ Reid

Beyond contaminated land assessment: On costs and benefits of bioaccessibility prediction

Environment International, 2009, Vol 35, Iss 6, pp 911-919

Advances towards sustainable land management necessitate application of a broader portfolio of decision-support tools that improve evaluation of contaminated land. Over the last decade regulators have directed concerted effort towards rationalization of risk-based contaminated land policies recognizing bioavailability and bioaccessibility as concepts to be incorporated into risk assessments. The desire for a precise and rapid method to inform consideration of bioavailability and bioaccessibility to support risk assessment of contaminated land has never been greater. This study presents a comprehensive appraisal of both emerging non-exhaustive extraction techniques (subcritical water extraction and Brij 700 extraction) developed to reflect polycyclic aromatic hydrocarbon (PAH) bioaccessibility to microorganisms as well as formerly demonstrated methodologies (the use of cyclodextrins and butanol extraction). Application of unified evaluation criteria across different techniques enabled comparison not only from the bioaccessibility prediction perspective but also analysis of economical (cost of extraction) and practical (such as extraction time) measures. Whilst the use of cyclodextrins was the best predictor of the bioaccessible fraction for the majority of compounds, other methods appeared more cost- and time-effective. Juxtaposition of the techniques presented in this study assists establishing cost-benefit trade-offs of different non-exhaustive extraction techniques and contributes to tailoring information on contaminant bioaccessibility to support risk evaluation on contaminated sites.
Q Shen, KY Wang, W Zhang, SC Zhang, XJ Wang

Characterization and sources of PAHs in an urban river system in Beijing, China

Environmental Geochemistry and Health, 2009, Vol 31, Iss 4, pp 453-462

Water samples from 20 locations on rivers in the Tongzhou District of Beijing were collected four times from July 2005 to March 2006. In addition, sediment samples were collected in July 2005. All samples were analyzed for 16 US Environmental Protection Agency (EPA) priority pollutants PAHs. The concentration, distribution, seasonal variation, and sources of the 16 PAH compounds identified in the water samples, suspended particles, and surface sediments were then evaluated. The concentrations of PAHs in the water and suspended particle and surface sediment samples ranged from 87.3 to 1,890 ng l(-1), 1,330 to 27,700 ng g(-1), and 156 to 8,650 ng g(-1), respectively. These results demonstrated that rivers in the Tongzhou District of Beijing had a high level of PAH pollution, especially in the suspended particles. The highest and lowest concentrations of PAHs in the water samples were observed in summer and spring. However, the seasonal variations in the concentration of PAHs in the suspended particles were more complicated. The dominant compounds in the water, suspended particle, and surface sediment samples were two-, three- and four-ring PAH compounds, respectively. Ratio analysis illustrated that fuel-burning was the primary source of PAHs in the study area. Gasoline, diesel, coal, and coke oven sources were identified and the contributions of the different fuel-burning sources were then calculated using factor analysis and multiple linear regression. These analyses revealed that coal combustion, gasoline combustion plus coke oven emission, and diesel combustion accounted for 38.8%, 38.5%, and 22.7% of the PAHs in suspended particles, respectively.

HW Sun, WL Wu, L Wang

Phenanthrene partitioning in sediment-surfactant-fresh/saline water systems

Environmental Pollution, 2009, Vol 157, Iss 8-9, pp 2520-2528

The objective of this study was to investigate the influence of salinity on the effectiveness of surfactants in the remediation of sediments contaminated with phenanthrene (PHE). This is an example of a more general application of surfactants in removing hydrophobic organic compounds (HOCs) from contaminated soil/sediment in saline environments via in-situ enhanced sorption or ex-situ soil washing. Salinity effects on surfactant micelle formation and PHE partitioning into solution surfactant micelles and sorbed surfactant were investigated. The critical micelle concentration of surfactants decreased, and PHE partition between surfactant micelles and water increased with increasing salinity. Carbon-normalized partition coefficients (K-ss) of PHE onto the sorbed cationic surfactant increased significantly with increasing salinity, which illustrates a more pronounced immobilization of PHE by cationic surfactant in a saline system. Reduction of PHE sorption by anionic surfactant was more pronounced in the saline system, indicating that the anionic surfactant has a higher soil washing effectiveness in saline systems.
E Andersson, A Rotander, T vonKronhelm, A Berggren, P Ivarsson, H Hollert, M Engwall

AhR agonist and genotoxicant bioavailability in a PAH-contaminated soil undergoing biological treatment

Environmental Science and Pollution Research, 2009, Vol 16, Iss 5, pp 521-530

Degradation of the 16 US EPA priority PAHs in soil subjected to bioremediation is often achieved. However, the PAH loss is not always followed by a reduction in soil toxicity. For instance, bioanalytical testing of such soil using the chemical-activated luciferase gene expression (CALUX) assay, measuring the combined effect of all Ah receptor (AhR) activating compounds, occasionally indicates that the loss of PAHs does not correlate with the loss of Ah receptor-active compounds in the soil. In addition, standard PAH analysis does not address the issue of total toxicant bioavailability in bioremediated soil. To address these questions, we have used the CALUX AhR agonist bioassay and the Comet genotoxicity bioassay with RTL-W1 cells to evaluate the toxic potential of different extracts from a PAH-contaminated soil undergoing large-scale bioremediation. The extracts were also chemically analyzed for PAH16 and PCDD/PCDF. Soil sampled on five occasions between day 0 and day 274 of biological treatment was shaken with n-butanol with vortex mixing at room temperature to determine the bioavailable fraction of contaminants. To establish total concentrations, parts of the same samples were extracted using an accelerated solvent extractor (ASE) with toluene at 100A degrees C. The extracts were tested as inducers of AhR-dependent luciferase activity in the CALUX assay and for DNA breakage potential in the Comet bioassay. The chemical analysis of the toluene extracts indicated slow degradation rates and the CALUX assay indicated high levels of AhR agonists in the same extracts. Compared to day 0, the bioavailable fractions showed no decrease in AhR agonist activity during the treatment but rather an up-going trend, which was supported by increasing levels of PAHs and an increased effect in the Comet bioassay after 274 days. The bio-TEQs calculated using the CALUX assay were higher than the TEQs calculated from chemical analysis in both extracts, indicating that there are additional toxic PAHs in both extracts that are not included in the chemically derived TEQ. The response in the CALUX and the Comet bioassays as well as the chemical analysis indicate that the soil might be more toxic to organisms living in soil after 274 days of treatment than in the untreated soil, due to the release of previously sorbed PAHs and possibly also metabolic formation of novel toxicants. Our results put focus on the issue of slow degradation rates and bioavailability of PAHs during large-scale bioremediation treatments. The release of sorbed PAHs at the investigated PAH-contaminated site seemed to be faster than the degradation rate, which demonstrates the importance of considering the bioavailable fraction of contaminants during a bioremediation process. It has to be ensured that soft remediation methods like biodegradation or the natural remediation approach do not result in the mobilization of toxic

F Petavy, V Ruban, P Conil, JY Viau, JC Auriol

Two treatment methods for stormwater sediments - pilot plant and landfarming - and reuse of the treated sediments in civil engineering

Environmental Technology, 2009, Vol 30, Iss 8, pp 825-830

The aim of this research was to present a pilot plant for the treatment of stormwater sediments and to compare the decontamination rate to that obtained by landfarming. The possibilities for reuse of the treated sediments in civil engineering are also studied. Four sediments from retention/infiltration ponds or from street sweeping were studied. In each case organic matter (OM), total hydrocarbons (TH) and polycyclic aromatic hydrocarbons (PAH) were measured. Geotechnical tests were carried out to evaluate the reuse possibilities of the treated sediments. Treatment by means of the pilot plant was efficient at reducing TH and PAH concentrations: THs were reduced by 53-97% and PAHs were decreased by 60-95%. By comparison, a reduction of 45-75% in TH concentration is obtained with landfarming, whereas there is no significant decrease in PAHs. Furthermore, geotechnical tests showed that the treated fractions from the pilot plant can be reused as road embankments and as a capping layer. These results are most encouraging and show that stormwater sediments can valuably be reused after treatment in a pilot plant. Landfarming is less efficient but this technique could be used as a pretreatment in the case of high TH pollution.

J Gonzalez, FG Figueiras, M ArangurenGassis, BG Crespo, E Fernandez, XAG Moran, M NietoCid

Effect of a simulated oil spill on natural assemblages of marine phytoplankton enclosed in microcosms

Estuarine Coastal and Shelf Science, 2009, Vol 83, Iss 3, pp 265-276

Two microcosm experiments were carried out to simulate the effect of sporadic oil spills derived from tanker accidents on oceanic and coastal marine phytoplankton assemblages. Treatments were designed to reproduce the spill from the Prestige, which took place in Galician coastal waters (NW Iberia) in November 2002. Two different concentrations of the water soluble fraction of oil were used: low (8.6 +/- 0.7 mu g l(-1) of chrysene equivalents) and high (23 +/- 5 mu g l(-1) of chrysene equivalents l(-1)). Photosynthetic activity and chlorophyll a concentration decreased in both assemblages after 24-72 h of exposure to the two oil concentrations, even though the effect was more severe on the oceanic assemblage. These variables progressively recovered up to values close or higher than those in the controls, but the short-term negative effect of oil, which was generally stronger at the high concentration, also induced changes in the structure of the plankton community. While the biomass of nanoflagellates increased in both assemblages, oceanic picophytoplankton was drastically reduced by the addition of oil. Effects on diatoms were also observed, particularly in the coastal assemblage. The response of coastal diatoms to oil addition showed a clear dependence on size. Small diatoms (<20 mu m) were apparently stimulated by oil, whereas diatoms >20 mu m were only negatively affected by the high oil concentration. These differences, which could be partially due to indirect trophic interactions, might also be related to different sensitivity of species to PAHs. These results, in agreement with previous observations, additionally show that the negative effect of the water soluble fraction of oil on oceanic phytoplankton was stronger than on coastal phytoplankton.
F FernandezLuqueno, F Thalasso, ML LunaGuido, JM CeballosRamirez, IM OrdonezRuiz, L Dendooven

Flocculant in wastewater affects dynamics of inorganic N and accelerates removal of phenanthrene and anthracene in soil

Journal of Environmental Management, 2009, Vol 90, Iss 8, pp 2813-2818

Recycling of municipal wastewater requires treatment with flocculants, such as polyacrylamide. It is unknown how polyacrylamide in sludge affects removal of PAHs from soil. An alkaline-saline soil and an agricultural soil were contaminated with phenanthrene and anthracene. Sludge with or without polyacrylamide was added while emission of CO2 and concentrations of NH4+, NO3-, NO2-, phenanthrene and anthracene were monitored in an aerobic incubation experiment. Polyacrylamide in the sludge had no effect on the production of CO2, but it reduced the concentration of NH4+, increased the concentration of NO3- in the Acolman soil and NO2- in the Texcoco soil, and increased N mineralization compared to the soil amended with sludge without polyacrylamide. After 112 d, polyacrylamide accelerated the removal of anthracene from both soils and that of phenanthrene in the Acolman soil. It was found that polyacrylamide accelerated removal of phenanthrene and anthracene from soil.
SC Paetzold, NW Ross, RC Richards, M Jones, J Hellou, SM Bard

Up-regulation of hepatic ABCC2, ABCG2, CYP1A1 and GST in multixenobiotic-resistant killifish (Fundulus heteroclitus) from the Sydney Tar Ponds, Nova Scotia, Canada

Marine Environmental Research, 2009, Vol 68, Iss 1, pp 37-47

Cellular defence against accumulation of toxic xenobiotics includes metabolism by phase I and II enzymes and export of toxicants and their metabolites via ATP-binding cassette (ABC) transporters. Liver gene expression of representatives of these three protein groups was examined in a population of multixenobiotic-resistant killifish (Fundulus heteroclitus) from the Sydney Tar Ponds, Nova Scotia, Canada. The Tar Ponds are heavily Polluted with polycyclic aromatic hydrocarbons, polychlorinated biphenyls and heavy metals. The relationship among ABC transporters ABCB1, ABCB11, ABCC2, ABCG2, phase I enzyme cytochrome P4501A1 (CYP1A1) and phase II enzyme glutathione-S-transferase (GST-mu) was investigated by quantifying hepatic transcript abundance. In Tar Pond killifish. Hepatic mRNA expression levels of ABCC2, ABCG2, CYP1A1 and GST-mu were elevated compared to reference sites, Suggesting that hydrophobic contaminants undergo phase I and II metabolism and are then excreted into the bile of these fish. Hepatic ABCB1 and ABCB11 mRNA were not Up-regulated in Tar Pond fish compared to two reference sites, indicating that these two proteins are not involved in conferring multixenobiotic resistance to Tar Pond killifish. The results Suggest instead that liver up-regulation of phase I and II enzymes and complementary ABC transporters ABCC2 and ABCG2 may confer contaminant resistance to Tar Pond fish.
S Mitra, JJ Lalicata, MA Allison, TM Dellapenna

The effects of Hurricanes Katrina and Rita on seabed polycyclic aromatic hydrocarbon dynamics in the Gulf of Mexico

Marine Pollution Bulletin, 2009, Vol 58, Iss 6, pp 851-857

To assess the extent to which Hurricanes Katrina and Rita affected PAHs in the Gulf of Mexico (GOM), sediment cores were analyzed in late 2005 from: a shallow shelf, a deeper shelf, and a marsh station. Sediment geochronology, fabric, and geochemistry show that the 2005 storms deposited similar to 10 cm of sediment to the surface of a core at 5-12A. Bulk carbon geochemistry and PAH isomers in this top layer suggest that the source of sediment to the top portion of core 5-12A was from a relatively more marine area. Particulate PAHs in the marsh core (04 M) appeared unaffected by the storms while sediments in the core from Station 5-1B (deeper shelf) were affected minimally (some possible storm-derived deposition). Substantial amounts of PAH-laden particles may have been displaced from the seabed in shallow areas of the water column in the GOM by these 2005 storms.
H Patel, A Gupte, S Gupte

Biodegradation of Fluoranthene by Basidiomycetes Fungal Isolate Pleurotus Ostreatus HP-1

Applied Biochemistry and Biotechnology, 2009, Vol 157, Iss 3, pp 367-376

The biodegradation of fluoranthene, a high molecular weight PAHs, was investigated in submerged culture using the wood decaying fungus isolated from forest locality in Gujarat, India. The basidiomycete fungal isolate was found to have an ability to grow on sabaroud dextrose agar containing 50 mgl(-1) of each naphthalene, anthracene, acenaphthene, benzo (a) anthracene, pyrene, flouranthene, carbazole, and biphenyl. The involvement of extracellular fungal peroxidases such as manganese peroxidase (MnP) and laccase (Phenol oxidase) in the degradation of fluoranthene was studied. On the eighth day of incubation 54.09% of 70 mg l(-1) fluoranthene was removed. There after no PAHs removal was observed till the 20th day of the incubation period. The isolate was identified as Pleurotus ostreatus by 18S rRNA, 5.8S rRNA, and partial 28S rRNA gene sequencing. To the best of our knowledge this is the first time Pleurotus ostreatus have been reported to degrade such a high concentration of fluoranthene within much lower time period of incubation. Depletion in the residual fluoranthene in the culture medium was determined by HPLC. Attempts were made to identify the degradation product in the culture medium with the help of FT-IR, NMR, and HPTLC analysis. In the present study positive correlation between fluoranthene degradation and the ligninolytic enzyme (MnP and laccase) production is observed, thus this isolate can play an effective role for bioremediation of PAHs contaminated sites.

B Muijs, MTO Jonker

Evaluation of clean-up agents for total petroleum hydrocarbon analysis in biota and sediments

Journal of Chromatography A, 2009, Vol 1216, Iss 27, pp 5182-5189

Petroleum hydrocarbons (oil) are common environmental contaminants. For risk assessment purposes. Their concentrations in environmental matrixes. Such as biota and soils/sediments are frequently determined by solvent extraction and subsequent analysis with gas chromatography (GC) equipped with flame ionization detection (FID) or mass spectrometry (MS). Because the total GC detector response is labeled as total petroleum hydrocarbon (TPH) concentration and matrix compounds (lipids, organic matter) will contribute to this response, proper extract clean-LIP is crucial. Still, the choice for a specific clean-up material during open column chromatography often seems arbitrary, since no comparative study on clean-up agents for TPH analysis is available. Here, Such a study is described and it is demonstrated that none of the commonly used agents fulfills the requirements of complete matrix compound removal and TPH recovery. A novel column filled with (top-down) 1 g of 33% (w/w) 1 M NaOH-impregnated and 2.2 g of 7% (w/w) H2SO4-impregnated silica gel is recommended for cleaning-up biota extracts, as it fully removes extracted lipids and yields acceptable TPH recoveries of around 90%, based on a certified oil reference standard. For sediment extracts, most columns tested resulted in a negligibly low contribution of matrix compounds to the overall detector response, but 5% deactivated Florisil or 10% deactivated aluminum oxide are preferable, because these materials yield the highest (similar to 95%) TPH recoveries.
YH Wang, YQ Li, J Zhang, SF Xu, SG Yang, C Sun
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Abstract
Novel polyaniline (PANI) electrodeposited in the presence of fluorinated organic acid was applied as a new conductive polymer-based solid-phase microextraction (SPME) fiber candidate. Polychlorinated biphenyls (PCBs) were selected as representative compounds. Improved temperature resistance (<500 degrees C) and satisfactory extraction efficiency were obtained by introduction of fluorinated organic acid. Extraction efficiency of novel PANI for PCBs was Superior to common PANI (synthesized in sulfuric acid) and polythiophene, and comparable to commercial 30 mu m PDMS but with thinner stationary, i.e. 10 mu m. Quantitative determination of trace PCBs in water samples was carried out using this novel SPME fiber, coupling with selective gas chromatography-microelectron capture detector (GC-mu ECD). The proposed method provided a linear range of approximately three orders. The detection limits were 0.05 ng L-1 for PCB 138, 153 and 180, and 0.1 ng L-1 for PCB 28, 52 and 101, respectively. The method was successfully applied to the analysis of spiked surface water samples with the recoveries from 83.0 to 110.7%. (C) 2009 Elsevier B.V. All rights reserved.

SK Gao, Y Zhang, JW Meng, JN Shu

Online investigations on ozonation products of pyrene and benz[a]anthracene particles with a vacuum ultraviolet photoionization aerosol time-of-flight mass spectrometer

Atmospheric Environment, 2009, Vol 43, Iss 21, pp 3319-3325

The reaction products of ozone with pyrene and benz[a]anthracene absorbed on azelaic acid particles under the pseudo-first-order reaction conditions have been investigated with a vacuum ultraviolet photoionization aerosol time-of-flight mass spectrometer (VUV-ATOFMS). The pyrene and benz[a]anthracene particles with the initial concentrations of similar to 1 mg m(-3) are respectively exposed to similar to 22 ppm ozone in a reaction chamber with a volume of similar to 180 L. The time-of-flight mass spectra of the particulate ozonides are obtained. The assignments of the mass spectra reveal that 4-carboxy-5-phenanthrene-carboxyaldehyde (71%) and hydroxypyrene (23%) are the main solid state ozonides of pyrene, while 2-(2-formyl)phenyl-3-naphthoic acid (35%), hydroxybenz[a]anthrone (30%), and benz[a]anthracene-7, 12-dione (18%) are the main solid state ozonides of benz[a]anthracene, The pathways of the ozonations are proposed in the paper.
A Nikolaou, M Kostopoulou, G Lofrano, S Meric, A Petsas, M Vagi

Levels and toxicity of polycyclic aromatic hydrocarbons in marine sediments

TRAC - Trends in Analytical Chemistry, 2009, Vol 28, Iss 6, Sp. Iss. SI, pp 653-664

The occurrence of PAHs in the marine environment has attracted the attention of the scientific community, as these compounds are frequently detected in seawater and sediments at increasing levels and can have adverse health effects on marine organisms and humans. Several PAHs are potential human carcinogens and are included in the priority list of the European Union's Water Framework Directive (2000/60/EC). Research regarding their environmental levels requires their determination by gas-chromatography and liquid-chromatography techniques, which have been developed and optimized, especially for marine-sediment samples. Results of sample analyses reveal the increasing occurrence of many species of PAHs worldwide, especially in marine sediments, where they finally accumulate, mostly in areas near intense industrial activities. In parallel, research on the toxicity of PAHs and their mixtures is continuing and is aiming to provide more insight into the health risks associated with the levels of PAHs in the environment.
B Cabal, CO Ania, JB Parra, JJ Pis

Kinetics of naphthalene adsorption on an activated carbon: Comparison between aqueous and organic media

Chemosphere, 2009, Vol 76, Iss 4, pp 433-438

The purpose of this work was to explore the kinetics of naphthalene adsorption on an activated carbon from aqueous and organic solutions. Kinetic curves were fitted to different theoretical models, and the results have been discussed in terms of the nature and properties of the solvents, the affinity of naphthalene to the solutions, and the accessibility to the porosity of the activated carbon. Data was fitted to the pseudo-second order kinetic model with good correlation coefficients for all the solution media. The faster adsorption rate was obtained for the most hydrophobic solvent (heptane). The overall adsorption rate of naphthalene seems to be controlled simultaneously by external (boundary layer) followed by intraparticle diffusion in the porosity of the activated carbon when water, ethanol and cyclohexane are used as solvents. In the case of heptane, only two stages were observed (pore diffusion and equilibrium) suggesting that the limiting stage is the intraparticle diffusion. The low value of the boundary thickness supports this observation.
Q Zhao, PJ Li, F Stagnitti, J Ye, DB Dong, YQ Zhang, P Li

Effects of aging and freeze-thawing on extractability of pyrene in soil

Chemosphere, 2009, Vol 76, Iss 4, pp 447-452

The effects of soil freezing and thawing on the extractability by dichloromethane of pyrene from two Chinese soils are investigated. The soils were collected from the Northeast region of China where heavy pollution of soils by Polycyclic Aromatic Hydrocarbons (PAH) is common. Two soils were considered: a burozem obtained from the Shenfu irrigated region in Liaoning province and a phaeozem collected from the Hailun area in Haerbin province. The soils were collected from areas free from PAH pollution. Pyrene was aged in sterilized soil, and autoclaved deionized water was then added to adjust the soil to different moisture levels. The combined dichloromethane extractions of pyrene in soils at various periods showed that the quantity of pyrene extracted with dichloromethane could be divided into two stages: the initially rapid period and a longer, slower period. The frequency of freeze-thawing cycles had different and contradictory effects on pyrene extractability between the two soil types. Soil moisture also was found to have different and opposite effects on pyrene extractability. Freeze-thawing cycles had great influence on pyrene extractability both in aged and unaged soils. The changes in unaged soil were more significant than those in 1-year aged soil and attributed to changes in the soil organic matter. Our research shows that the effect of freezing and thawing on pyrene extraction is complicated due to the differences in physical and chemical properties of soils as well as the aging process.
N GarciaFlor, J Dachs, JM Bayona, J Albaiges

Surface waters are a source of polychlorinated biphenyls to the coastal atmosphere of the North-Western Mediterranean Sea

Chemosphere, 2009, Vol 75, Iss 9, pp 1144-1152

Atmospheric (gaseous and particulate) and seawater (dissolved and particulate in the surface microlayer and underlying waters) samples were collected in 2001 and 2002 in two North-Western Mediterranean contrasting coastal environments. Banyuls-sur-Mer (France) and Barcelona (Spain). The total aerosol suspended particle concentrations (mu g m(-3)) were higher in Barcelona (266 +/- 132) than in Banyuls-sur-Mer (149 +/- 43), even under near-gale conditions. The influence of the marine aerosol in the total suspended particles (TSP) concentration was backed by both organic carbon (OC) and elemental carbon (EC) concentrations, as they exhibited lower levels in Banyuls (3 +/- 2 mu g OC m(-3) and 0.4 +/- 0.3 mu g EC m(-3)) than in Barcelona (31 +/- 26 mu g OC m-3 and 6 +/- 8 mu g EC m(-3)). Moreover, samples from Barcelona, both atmospheric and seawater, showed greater variability than in Banyuls (Snedecor's test (p < 0.001)) possibly reflecting the influence of urban sources of pollutants. Concentrations of atmospheric PCBs (Sigma 41 congeners) offshore Barcelona ranged from 389 to 1410 pg m(-3) in the gas phase and from 71 to 78 pg m(-3) in the aerosol phase. In Banyuls, concentrations were 30.7-858 pg m(-3) in the gas phase and 12.8-41.2 pg m(-3) in the aerosol phase. Their gas-particle partitioning suggested that PCBs in the samples were close to equilibrium (deduced from the regression of the experimental log K-p and log P-l(0)). Moreover, a positive correlation was found between wind direction, wind speed and atmospheric PCB concentrations, which is consistent with the fact the PCB concentration of the marine waters, influenced by coastal run-off, become a secondary source for these semi-volatile compounds after volatilization to the coastal atmosphere. This is supported by the high dissolved concentrations in the coastal surface waters, and specially by the enrichment found in the surface microlayer.
JKH Fang, RSS Wu, GJ Zheng, DWT Au, PKS Lam, PKS Shin

The use of muscle burden in rabbitfish Siganus oramin for monitoring polycyclic aromatic hydrocarbons and polychlorinated biphenyls in Victoria Harbour, Hong Kong and potential human health risk

Science of the Total Environment, 2009, Vol 407, Iss 14, pp 4327-4332

Muscle concentrations of polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs) were determined in rabbitfish Siganus oramin collected from Victoria Harbour and its vicinity, Hong Kong from 2004 to 2007. Spatially, relatively higher levels of Sigma PAH (1.05-4.26 mu g g(-1)) and Sigma PCB (45.1-76.9 ng g(-1)) were determined in the central and western sites inside the harbour. Temporally, upward trend of Sigma PAH, accompanied with a proportion shift from high molecular weight to low molecular weight PAHs, was detected during the three-year study period, suggesting a heavier marine traffic in Victoria Harbour and its western region. However, human health risk assessment based on five individual PAHs indicated that PAHs in fish muscles posed minimal health risk through consumption. In contrast, a downward trend of Sigma PCB was registered as the open use of PCBs has been banned. Despite this, the level of Sigma PCB in fish muscles still posed a health risk on the local people who have a high fish consumption rate. While seasonal influences on Sigma PAH/Sigma PCB accumulation in S. Oramin seemed to be negligible, our findings in S. Oramin were in line with the established PAH and PCB levels in sediments and/or mussels from the harbour, suggesting S. Oramin can be used as a model fish species for monitoring PAHs and PCBs in the region.
EV Nunez, V Rodriguez, AG Gaytan, M LunaGuido, LA BetancurGalvis, R Marsch, L Dendooven

Using Acetone as Solvent to Study Removal of Anthracene in Soil Inhibits Microbial Activity and Alters Nitrogen Dynamics

Archives of Environmental Contamination and Toxicology, 2009, Vol 57, Iss 2, 239-246

Acetone is often used as a carrier to contaminate soil with PAHs and then to study the factors that control their removal. Acetone is an organic solvent that might affect soil processes. An alkaline saline (Texcoco soil) and an agricultural soil (Acolman soil) were amended with or without acetone, nitrogen + phosphorus (NP), and contaminated with anthracene at 520 mg/kg soil while emissions of CO2 and N2O and concentrations of NH4 (+), NO2 (-) and NO3 (-) were monitored. The CO2 emission rate decreased greater than 10 times in the soils amended with acetone. Emission of N2O decreased 70 times in the Acolman soil amended with acetone and NP and 5 times in the Texcoco soil. The concentration of NH4 (+) decreased in the unamended Acolman and Texcoco soil but increased when acetone was added in the first and remained constant in the latter. Acetone inhibited the increase in the amount of NO3 (-) in the Acolman soil but not in the Texcoco soil. It was found that microbial activity as evidenced by the emission of CO2, nitrification, and production of N2O were inhibited by acetone. The amount of acetone used as solvent should thus be kept to a minimum, but it can be assumed that its effect on soil processes will be temporary, as microorganisms are known to repopulate soil quickly.

A Hildebrandt, S Lacorte, D Barcelo

Occurrence and Fate of Organochlorinated Pesticides and PAH in Agricultural Soils from the Ebro River Basin

Archives of Environmental Contamination and Toxicology, 2009, Vol 57, Iss 2, 247-255

This study was aimed to assess the presence and fate of 22 organochlorinated pesticides (OCHs) and their degradation products and 16 Environmental Protection Agency-priority PAHs in soils of the Ebro River basin (NE Spain) during a 3-year period. The study site is characterized by a long and active agricultural history where pesticides have largely been used. Soils were extracted using pressurized liquid extraction followed by gas chromatography-mass spectrometry. This procedure was optimized in terms of multiresidue analysis and effective cleanup and proved to have excellent analytical performance (recoveries ranging between 71% and 133%, standard deviation < 14%, and a method detection limit from 0.19 to 7.38 mu g/kg). Soils form the Ebro basin showed a prevalence of 4,4'-DDT and 4,4'-DDE, found in 53% and 88% of the soil samples between 0.13 and 58.17 mu g/kg-dw (dry weight), respectively, indicating a slight decreasing trend of DDT within time. PAHs were detected in all soil samples at concentrations up to 465 mu g/kg-dw, and the phenanthrene/anthracene (< 10) and fluoranthene/pyrene (> 1) ratios indicated combustion processes as the main source attributing to the burning of weeds and vegetable wastes after harvesting. No traces of any of the OCHs and PAHs were detected in groundwater, indicating that leaching for agricultural fields is not an important process of transport for these compounds. Overall, we propose the need to perform a monitoring program to evaluate the temporal tendencies and potential impact of pesticides and PAH in soils.

AR TimmeLaragy, LA VanTiem, EA Linney, RT DiGiulio

Antioxidant Responses and NRF2 in Synergistic Developmental Toxicity of PAHs in Zebrafish

Toxicological Sciences, 2009, Vol 109, Iss 2, pp 217-227

Early piscine life stages are sensitive to PAH exposure, which can cause pericardial effusion and craniofacial malformations. We previously reported that certain combinations of PAHs cause synergistic developmental toxicity, as observed with coexposure to the aryl hydrocarbon receptor agonist beta-naphthoflavone (BNF) and cytochrome P4501A inhibitor alpha-naphthoflavone (ANF). Herein, we hypothesized that oxidative stress is a component of this toxicity. We examined induction of antioxidant genes in zebrafish embryos (Danio rerio) exposed to BNF or ANF individually, a BNF + ANF combination, and a prooxidant positive control, tert-butylhydroperoxide (tBOOH). We measured total glutathione (GSH) and attempted to modulate deformities using the GSH synthesis inhibitor L-buthionine (S,R)-sulfoximine (BSO) and increase GSH pools with N-acetyl cysteine (NAC). In addition, we used a morpholino to knockdown expression of the antioxidant response element transcription factor NRF2 to determine if this would alter gene expression or increase deformity severity. BNF + ANF coexposure significantly increased expressions of superoxide dismutase 1 and 2, glutathione peroxidase 1, pi class glutathione-s-transferase, and glutamate cysteine-ligase to a greater extent than tBOOH, BNF, or ANF alone. BSO pretreatment decreased some GSH levels, but did not worsen deformities, nor did NAC diminish toxicity. Knockdown of NRF2 increased mortality following tBOOH challenge, prevented significant upregulation of antioxidant genes following both tBOOH and BNF + ANF exposures, and exacerbated BNF + ANF-related deformities. Collectively, these findings demonstrate that antioxidant responses are a component of PAH synergistic developmental toxicity and that NRF2 is protective against prooxidant and PAH challenges during development.

MC Bicego, E ZanardiLamardo, S Taniguchi, CC Martins, DAM DaSilva, ST Sasaki, ACR AlbergariaBarbosa, FS Paol, RR Weber, RC Montone

Results from a 15-year study on hydrocarbon concentrations in water and sediment from Admiralty Bay, King George Island, Antarctica

Antarctic Science, 2009, Vol 21, Iss 3, pp 209-220

Admiralty Bay on the King George Island hosts the Brazilian, Polish and Peruvian research stations as well as the American and Ecuadorian field stations. Human activities in this region require the use of fossil fuels as an energy source, thereby placing the region at risk of hydrocarbon contamination. Hydrocarbon monitoring was conducted on water and sediment samples from the bay over 15 years. Fluorescence spectroscopy was used for the analysis of total PAHs in seawater samples and gas chromatography with flame ionization and/or mass spectrometric detection was used to analyse individual n-alkanes and PAHs in sediment samples. The results revealed that most sites contaminated by these Compounds are around the Brazilian and Polish research stations due to the intense human activities, mainly during the summer. Moreover, the sediments revealed the presence of hydrocarbons from different sources, suggesting a mixture of the direct input of oil or derivatives and derived from hydrocarbon combustion. A decrease in PAH concentrations occurred following improvement of the sewage treatment facilities at the Brazilian research station, indicating that the contribution from human waste may be significant.

CM Zhang, XH Zhang

High performance liquid chromatography and gas chromatography/mass spectrometry applied to analysis of photochemical products

Canadian Journal of Analytical Sciences and Spectroscopy, 2008, Vol 53, Iss 6, 254-261

Photochemical products and photochemical rate of PAHs including phenanthrene, anthracene, acenaphthene and fluorene under indoor light were determined by high-performance liquid chromatography (HPLC) and gas chromatography-mass spectrometry (GC-MS). The results show that photochemical change rate of phenanthrene was the highest while anthracene was the lowest among them. The photoproducts including phenanthrol, 2, 6-ditertutylphenol, 1,1'-biphenyl-1,2'-dicarboxaldehyde and dimethyl phthalate were produced by photolysis of phenanthrene. The dibenzofuran and 9-H-fluoren-9-one were produced by photolysis of fluorene. The anthraquinone and cenaphthenone were produced by photolysis of anthracene and acenaphthene respectively. The related essence of their photochemical behaviors and the relationships of the photochemical reaction rate with the absorbance average were also investigated applying Fenton's reaction and ultraviolet (UV) spectra determinations.

M Basire, P Parneix, F Calvo, T Pino, P Brechignac

Temperature and Anharmonic Effects on the Infrared Absorption Spectrum from a Quantum Statistical Approach: Application to Naphthalene

Journal of Physical Chemistry A, 2009, Vol 113, Iss 25, pp 6947-6954

A method is developed to Calculate the finite-temperature infrared absorption spectrum of polyatomic molecules with energy levels described by a second-order Dunham expansion. The anharmonic couplings are fully incorporated in the calculation of the quantum density of states, achieved using a Wang-Landau Monte Carlo procedure, as well as in the determination of transition energies. Additional multicanonical simulations provide the microcanonical absorption intensity as a function of both the absorption wavelength and the internal energy of the molecule. The finite-temperature spectrum is finally obtained by Laplace transformation of this microcanonical histogram. The present scheme is applied to the infrared spectrum of naphthalene, for which we quantity the shifting, broadening, and third-order effects as a continuous function of temperature. The influence of anharmonicity and couplings is manifested on the nontrivial variations of these features with increasing temperature.

Q Husain, M Husain, Y Kulshrestha

Remediation and treatment of organopollutants mediated by peroxidases: a review

Critical Reviews in Biotechnology, 2009, Vol 29, Iss 2, pp 94-119

In this paper an effort has been made to review the literature on the role of peroxidases in the remediation and treatment of a wide spectrum of aromatic pollutants. Peroxidases can catalyse degradation/transformation of PAHs, polychlorinated biphenyls, organochlorines, 2,4,6-trinitrotoluene, phenolic compounds and dyes. These enzymes are also capable of treating various types of recalcitrant aromatic compounds in the presence of redox mediators. Immobilised peroxidases from plant and fungal sources have been used for the remediation of such types of industrial pollutants on a large scale.

DX FloresCervantes, CM Reddy, PM Gschwend

Inferring Black Carbon Concentrations in Particulate Organic Matter by Observing Pyrene Fluorescence Losses

Environmental Science & Technology, 2009, Vol 43, Iss 13, pp 4864-4870

Black carbon (BC) the soot and char formed during incomplete combustion of fossil and biomass fuels, is ubiquitous, participates in diverse environmental processes; and has adverse effects or human health. However, uncertainty persists regarding how accurately the present measurement methods quantify total BC or even defined subportions of the BC continuum. Hence, we sought to improve this situation by developing a new, flow-sample manipulation methodology that does not require any oxidative or pyrolytic treatments but rather differentiates BC from other non-BC organic carbon (OC) using its sorbent properties. The procedure, referred to as the pyrene fluorescence loss (PFL) method, infers BC concentrations in particulate organic matter (POM) by observing the decrease in fluorescence from pyrene spiked into aqueous POM suspensions. The method was first tested using diverse materials previously utilized in an international BC method intercomparison study, and then its effectiveness (e.g., sensitivity and geochemical reasonableness) was tested by applying it to sediment and seawater POM samples collected from a coastal area downwind of important BC Sources. Parallel evaluation of BC, using the PFL method and CTO-375 procedure, suggested we can characterize the predominant BC in a given sample as (i) thermally recalcitrant and highly sorptive per mass (e.g., soot), (ii) thermally labile and highly sorptive per mass (e.g., char), or (iii) thermally recalcitrant but not highly sorptive (e.g., lignite coal).

M Scoggins, T Ennis, N Parker, C Herrington

A Photographic Method for Estimating Wear of Coal Tar Sealcoat from Parking Lots

Environmental Science & Technology, 2009, Vol 43, Iss 13, pp 4909-4914

Coal-tar-based sealcoat has been recognized as an important source of PAHs to the environment through wear and transport via stormwater runoff. Sealcoat removal rates have not been measured or even estimated in the literature due to the complex array of physical and chemical process involved. A photographic study was conducted that incorporates all sources of wear using 10 coal tar-sealed parking lots in Austin, Texas, with sealcoat age ranging from 0 to 5 years. Randomly located photographs form each parking lot were analyzed digitally to quantify;black sealed areas vs lighter colored unsealed areas at the pixel level. The results indicate that coal tar sealcoat wears off of the driving areas of parking lots at a rate of approximately 4.7% per year, and from the parking areas of the lots at a rate of approximately 1.4% per year. The overall annual loss of sealcoat was calculated at. 2.4%. This results in an annual delivery to the environment of 0.51 g of PAHs per m(2) of coal tar-sealed parking lot These values provide a more robust and much higher estimate of loading,.,of PAHs from coal tar sealcoated parking lots when compared to other available measures.

DJ Lampert, D Reible

An Analytical Modeling Approach for Evaluation of Capping of Contaminated Sediments

Soil & Sediment Contamination, 2009, Vol 18, Iss 4, pp 470-488

An analytical design tool is developed to predict performance of a cap for containment of contaminated sediments. Transient conditions within a cap can be modeled by advection, diffusion, and reaction within the typically homogeneous chemical isolation layer for which analytical models exist. After contaminant penetration of the chemical isolation layer a steady state model is proposed that incorporates pore water advection and diffusion, sediment erosion and deposition, sediment re-working and pore water pumping via bioturbation, and reaction. The steady state model allows the complexities of the biologically active layer to be considered while maintaining an analytical form for convenient and rapid evaluation. In this paper the model framework, behavior and limitations are presented.

SV Nikiforova, NN Pozdnyakova, OV Turkovskaya

Emulsifying Agent Production During PAHs Degradation by the White Rot Fungus Pleurotus Ostreatus D1

Current Microbiology, 2009, Vol 58, Iss 6, pp 554-558

For the first time the production of an emulsifying agent during phthalic, 2,2'-diphenic and alpha-hydroxy-beta-naphthoic acids, phenanthrene, anthracene, fluorene, pyrene, fluoranthene, and chrysene degradation by white rot fungus Pleurotus ostreatus was found. The emulsifying activity of the cultivation medium after degradation of these compounds was assessed. Maximal activities were found in the presence of chrysene (48.4%) and alpha-hydroxy-beta-naphthoic acid (52.2%). Emulsifying activity inversely dependent on the water solubility of the compounds used. Versatile peroxidase was produced concurrently with the emulsifying agent.

L Xu, HK Lee

Solvent-bar microextraction-Using a silica monolith as the extractant phase holder

Journal of Chromatography A, 2009, Vol 1216, Iss 29, pp 5483-5488

In this paper, a novel liquid-phase microextraction (LPME) approach, based on solvent-bar microextraction (SBME), was developed in which a silica monolith was used as the extractant solvent holder. Owing to the porous nature of the monolith, the extractant solvent Could be easily held in the material: when the monolith containing the extractant solvent was exposed to the sample solution, analytes Could directly diffuse from the sample Solution into the extractant solvent. Polycyclic aromatic hydrocarbons (PAHs) were used as model analytes to evaluate the procedure. Through the investigation of the effect of agitation speed, extraction time, length of the monolith (that determined the volume of organic extractant solvent) and salt concentration oil extraction efficiency, the following optimal extraction conditions were obtained: stirring at 1000 rpm for 30 min without salt addition using a 4-mm silica monolith. The limits of detection ranged from 3.9 pg/mL to 28.8 pg/mL, with relative standard deviations of between 8.16% and 10.5% on the same silica monolith. The linearity was 0.05-200 ng/mL for fluoranthene and pyrene, and 0.5-200 ng/mL for chrysene and benzo[b]fluoranthene, with acceptable correlation coefficient. When this method was applied for the spiked real river sample, the relative recoveries ranged from 87.1% to 100.7% for the tested PAHs. This method was also compared to polymeric hollow fiber-based SBME and hollow fiber-protected LPME and found to provide better results. Additionally, compared with the polymeric hollow fiber, the silica monolith possesses good resistance to extreme conditions, Such as high temperature and pH, and is more compatible with various organic solvents. This is the first report of an application of a monolithic material for LPME, and as a solvent holder for SBME. It extends the scope of applications of Such materials, to analytical chemistry, specifically to sample preparation.
A Curtosi, E Pelletier, CL Vodopivez, WP MacCormack

Distribution of PAHs in the water column, sediments and biota of Potter Cove, South Shetland Islands, Antarctica

Antarctic Science, 2009, Vol 21, Iss 4, pp 329-339

In order to establish the environmental status of areas close to Antarctic stations it is necessary to document levels of contaminants present in these sites. Several petrogenic and pyrogenic sources have been reported for PAHs in Antarctica. In this work, levels of 25 PAHs were measured in suspended particulate matter (SPM), surface sediment and marine organisms (fish Notothenia coriiceps, bivalve Laternula elliptica and gastropod Nacella concinna) from Potter Cove. Total PAH levels from SPM were low and similar in all sites studied (30-82 ng g(-1) dw), phenanthrene being the dominant compound (68-84%). The exception was an area close to the wharf where significantly higher values of light PAHs such as naphthalene, acenaphthylene, 2,3,5-trimethylnaphthalene and fluorene were detected, indicating the influence of recent fuel spills. PAH concentrations ill Surface sediments were generally low (37-252 ng g(-1) dw) except for two sites (1762 and 1908 ng g(-1) dw) which suggested an accumulation process associated with the water circulation. Pattern. Liver tissue of N coriiceps presented significantly higher PAH levels (257 ng g(-1) dw) compared with gonads. The pattern of individual compounds from Substrates and organisms suggests a petrogenic and low-temperature combustion origin.

SC MarieRose, T Belin, J Mijoin, E Fiani, M Taralunga, F Nicol, X Chaucherie, P Magnoux

Catalytic combustion of polycyclic aromatic hydrocarbons (PAHs) over zeolite type catalysts: Effect of water and PAHs concentration

Applied Catalysis B - Environmental, 2009, Vol 90, Iss 3-4, pp 489-496

The catalytic combustion of 1-methylnaphthalene (1-MN), a PAH representative molecule, was carried out over USHY and 0.8%PtUSHY catalysts in presence of steam. These catalysts are able to transform low concentration of 1-MN into carbon dioxide at 300 degrees C over USHY catalyst and at 200 degrees C over PtUSHY, without by-products formation. The presence of platinum on the USHY increases the catalytic activity, hence the reaction rate. The influence of platinum content showed that 0.5% of platinum deposited on the zeolite was sufficient to oxidize 900 ppm of 1-MN at 300 degrees C. The influence of water content in the feed was investigated and several assumptions were put forth to explain our results. The carbon dioxide yield decreases in the 0-12% range of relative humidity (RH). When RH increases up to 12% the carbon dioxide yield increases. Over USHY catalyst and for low water content (RH < 12%), water could be adsorbed over strong hydrophylic sites of USHY zeolite or via H2O dimer (neutral complex form) formation, Over PtUSHY catalysts, water adsorption over the PtO phase could be considered. For high water content (RH > 12%), water cluster formation via H2O dimer (ion-pair complex form) is proposed on both catalysts. This form of H2O dimer (ion-pair complex) could generate an acidity, which facilitates the formation of oxygenated compounds easily degradable into carbon dioxide.
V Vyskocil, J Barek

Mercury Electrodes-Possibilities and Limitations in Environmental Electroanalysis

Critical Reviews in Analytical Chemistry, 2009, Vol 39, Iss 3, pp 173-188

Recent developments in the use of polarography and voltammetry at mercury electrodes in environmental analysis are reviewed and their combination with preliminary separation and pre-concentration using liquid or solid phase extraction is discussed. Attention is focused on ecotoxic nitrated polycyclic aromatic hydrocarbons, heterocyclic compounds, and pesticides. Advantages and limitations of mercury electrodes are critically evaluated and some recent applications of these techniques developed in our laboratory are given.

GL Borosky, KK Laali

A DFT Model Study of the Carbocations Formed via the Fjord- and Bay-Region Diol Epoxide Metabolites of Isomeric Dibenzopyrenes and Naphthopyrene

European Journal of Organic Chemistry, 2009, Iss 20, pp 3331-3339

A density-functional theory (DFT) study aimed at understanding structure-re activity relationships in the oxidized metabolites of isomeric dibenzopyrenes (DBPs) and naphthopyrene (NP) is reported. These large PAHs contain a pyrene moiety and two benzannelated rings or a naphtho ring, and depending on the annelation mode, possess a fjord region (DB[a,l]P and N[1,2-a]P) or two or three bay-regions (DB[a,h]P, DB[a,i]P, and DB[a,e]P). Relative energies of the resulting carbocations were examined and compared, taking into account the available biological activity data on these compounds. Geometrical, electronic and conformational issues were considered. Charge-delocalization modes in the resulting carbocations were deduced by the changes in charges derived from natural population analysis (NPA). The reported biological activity of these toxic PAHs was found to correlate with the degree of deviation from planarity of the aromatic system, in accord with the higher bioactivity of the fjord- and methylated bay-region compounds. On the other hand, relative formation of the possible carbocations derived from each PAH, as well as the activity order for compounds presenting similar distortions, were explained by their relative carbocation stabilities. The covalent adducts formed via the fjord-region diol epoxide of DB[a,l]P and the exocyclic amino group and the N-7 of guanine were computed, and relative energies and geometries of the resulting adducts were examined. Furthermore, PAH-purine base adduct formation was modeled inside a DNA fragment by means of the ONIOM method.
LH Liu, S Endo, C Eberhardt, P Grathwohl, TC Schmidt

PARTITION BEHAVIOR OF POLYCYCLIC AROMATIC HYDROCARBONS BETWEEN AGED COAL TAR AND WATER

Environmental Toxicology and Chemistry, 2009, Vol 28, Iss 8, pp 1578-1584

Coal tar aged in a large-scale, artificial aquifer experiment for five years was subsequently investigated for leaching behavior of PAHs. After five years, the initially liquid coal tar had solidified and formed segregated particles with a grain size similar to that of the sandy aquifer material. The composition of the aged coal tar (ACT) with regard to PAHs was remarkably different from that of the original bulk coal tar (BCT), because most of the low-molecular-weight compounds had been depleted. Equilibrium aqueous-phase concentrations of 17 PAHs leaching from the aquifer material containing the ACT were measured from consecutive equilibration steps at increasing temperatures of between 25 and 100 degrees C using accelerated solvent extraction. The results showed 2-to 5,000-fold lower concentrations than those from BCT, indicating dramatic changes of dissolution behavior of PAHs from coal tar after the five-year aging period. Predictions based on Raoult's law with the subcooled liquid solubilities substantially overestimated the equilibrium aqueous-phase concentrations of the PAHs from ACT, whereas the estimations were reasonable if the solid solubilities were employed instead. The enthalpies of phase transfer from ACT to water were determined based on the van't Hoff equation. The resulting values agreed with the dissolution enthalpies of pure solid rather than subcooled liquid PAHs.

MC Chang, HY Kang

EFFECTS ON PYRENE REMOVAL FROM CONTAMINATED SOIL USING FENTON REAGENTS AND DEGRADATION PRODUCT ANALYSIS BY FTIR

Fresenius Environmental Bulletin, 2009, Vol 18, Iss 6, pp 999-1005

PAHs are mutagenic, teratogenic and carcinogenic so that the appropriate remediation technology for the removal of PAHs is urgently required. The chemical oxidation processes have proved that various hazardous substances can be effectively removed by Fenton reagents (ferrous ions and hydrogen peroxide). Therefore, this study was aimed to remediate pyrene from soil by Fenton reagents and to identify the products using FTIR. The results reveal that Fenton reactions occur rapidly react with pyrene in a batch system, and the best removal efficiency was about 80% for 100 mg/kg of initial pyrene concentration in soil with 412mM of H2O2 and 21.6mM Fe(II) (molar ratio H2O2/Fe(II): 19.07). Furthermore, the concentrations of hydrogen peroxide and ferrous solutions simultaneous affected the pyrene removal. Thus, the optimal concentrations of two reagents depended on the requirement of removal efficiencies, time, cost and the residual H2O2 concentrations. In addition, pH and ORP data were monitored during the reactions which showed the oxidation status and the final of about pH 3. In addition, the higher pyrene initial concentrations obviously declined pyrene removal. The degradation product analysis by FTIR indicated the cleavage of benzene rings to smaller structure with less or no toxic. Thus, soil remediation with pyrene by Fenton reaction was successfully demonstrated in this study.

MS Elias, A Wood, Z Hashim, MS Hamzah, S AbdRahman, NAA Salim

IDENTIFICATION SOURCES OF POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) IN SEDIMENTS FROM THE STRAITS OF MALACCA

Fresenius Environmental Bulletin, 2009, Vol 18, Iss 5B, pp 843-847

PAHs are a group of organic pollutants normally found in the marine environment. In the long-term, the PAHs may cause adverse effects to the aquatic life and humans through the food chain. In this study, marine sediment samples were collected from 10 locations along the Straits of Malacca. The PAHs in sediment samples were Soxhlet-extracted into a 1: 1 (v/v) mixture of hexane/dichloromethane (DCM). The extract was then passed through a silica/alumina column and eluted with a mixture of hexane-DCM (20:80), and the fraction was reduced in volume under nitrogen gas flow. For quantification of PAH concentrations, the concentrated extract was injected into a GC-MS system. The Sigma PAHs in sediment from the Straits coastal area ranged between 209.8-611.0 ng/g dry weight. The origin sources of PAHs were identified by comparing the various PAH ratios, such as anthracene to anthracene plus phenanthrene, fluoranthene to fluoranthene plus pyrene, benz[a]anthracene to benz[a]anthracene plus chrysene, and Sigma(Low Molecular Weight) to Sigma(High Molecular Weight). Generally, it was implied that the major PAH pollution sources in the Straits of Malacca are that of fossil fuel combustion (pyrolytic).

YH Zhu, SZ Zhang, HL Huang, B Wen

Effects of maize root exudates and organic acids on the desorption of phenanthrene from soils

Journal of Environmental Sciences - China, 2009, Vol 21, Iss 7, pp 920-926

The effects of maize root exudates and low-molecular-weight-organic anions (LMWOAs) on the desorption of phenanthrene from eight artificially contaminated soils were evaluated. A significant negative correlation was observed between the amounts of phcnanthrene desorbed and the soil organic carbon (SOC) contents (P < 0.01), and the influences of soil pH and clay content on phenanthrene desorption were insignificant (P > 0.1). Neither maize root exudates nor oxalate and citrate anions influenced desorption of phenanthrene with the addition of NaN3. A faster phenanthrene desorption occurred without the addition of NaN3 in the presence of maize root exudates than oxalate or citrate due to the enhanced degradation by root exudates. Without the addition of NaN3, oxalate or citrate at different concentrations could inhibit phenanthrene desorption to different extents and the inhibiting effect by citrate was more significant than by oxalate. This study leads to the conclusion that maize root exudates can not enhance the desorption under abiotic condition with the addition of NaN3 and can promote the desorption of phenanthrene in soils without the addition of NaN3.

HJ Gao

Bioaccumulation of hexachlorobenzene in Eisenia foetida at different aging stages

Journal of Environmental Sciences - China, 2009, Vol 21, Iss 7, pp 948-953

The impacts of contact time on the extractability, the availability of hexachlorobenzene (HCB) in different soils (paddy soil, red soil, and fluvo-aquic soil) and bioaccumulation in earthworm Eisenia foetida were investigated under controlled conditions in laboratory. Results indicated that the aging rate of HCB displaying a biphasic character in different soils: a rapid aging in the first 60 d followed by a slow aging in the next 120 d incubation time. Moreover, most of extractable HCB (about 90%) decline occurred in the first 60 d after HCB was spiked into the soils. The aging rate of HCB in the paddy soil was higher than that in the fluvo-aquic soil or the red soil. The amount of HCB accumulated in the earthworms and its accumulative ability, expressed as a bioaccumulation factor (BAF), declined as the aging time increased from 1 to 180 d. Although the extractable HCB decreased with increasing residence time in soil, much of HCB could still be accumulated by earthworms (457.6-984.3 ng/g) through bioaccumulation, which poses a potential risk to soil ecological safety.

YR Wu, TT He, JS Lun, K Maskaoui, TW Huang, Z Hu

Removal of Benzo[a]pyrene by a fungus Aspergillus sp BAP14

World Journal of Microbiology & Biotechnology, 2009, Vol 25, Iss 8, pp 1395-1401

A fungal strain BAP14 isolated from marine sediments of coast in Xiamen city, was found to have the ability to degrade benzo[a]pyrene (BaP), and identified as Aspergillus sp. Based on 18S rRNA gene sequence. Aspergillus sp. BAP14 was able to remove about 30 and 60% of BaP with initial concentration of 10 mg l(-1) in 3 and 12 days of incubation, respectively. Addition of saccharides and low molecular weight polycyclic aromatic hydrocarbons appeared to have effect on the degradation ability, in particularly the addition of lactose and naphthalene. Furthermore, we demonstrated that lipidic particles could be observed in the presence of benzo[a]pyrene based on the morphologic performance of Aspergillus sp. BAP14 through scanning electronic microscopy (SEM) and atomic force microscopy (AFM), respectively.

H Fromme, S Dietrich, D Heitmann, H Dressel, J Diemer, T Schulz, RA Jorres, K Berlin, W Volkel

Indoor air contamination during a waterpipe (Narghile) smoking session

Food and Chemical Toxicology, 2009, Vol 47, Iss 7, pp 1636-1641

The smoke of waterpipe contains numerous substances of health concern, but people mistakenly believe that this smoking method is less harmful and addictive than cigarettes. An experiment was performed in a 57 m(3) room on two dates with no smoking on the first date and waterpipe smoking for 4 h on the second date. We measured volatile organic compounds (VOC), polycyclic aromatic hydrocarbons (PAH), metals, carbon monoxide (CO), nitrogen oxides (e.g. NO), as well as particle mass (PM), particle number concentration (PNC) and particle surface area in indoor air. High concentrations were observed for the target analytes during the 4-h smoking event. The median (90th percentile) values of PM2.5, PNC, CO and NO were 393 (737 mu g/m(3)). 289,000 (550,000 particles/cm(3)), 51 (65 ppm) and 0.11 (0.13 ppm), respectively. The particle size distribution has a maximum of particles relating to a diameter of 17 nm. The seven carcinogenic PAH were found to be a factor 2.6 higher during the smoking session compared to the control day. In conclusion, the observed indoor air contamination of different harmful substances during a WP session is high, and exposure may pose a health risk for smokers but in particular for non-smokers who are exposed to ETS. (C) 2009 Elsevier Ltd. All rights reserved.

N Grova, EJF Prodhomme, MT Schellenberger, S Farinelle, CR Muller

Modulation of carcinogen bioavailability by immunisation with benzo[a]pyrene-conjugate vaccines

Vaccine, 2009, Vol 27, Iss 31, pp 4142-4151

Benzo[a]pyrene (B[a]P) conjugate vaccines based on ovalbumin, tetanus toxoid and diphtheria toxoid (DT) as carrier proteins were developed to investigate the effect of specific antibodies on the bioavailability of this ubiquitous carcinogen and its metabolites. After metabolic activation of this prototype carcinogen, B[a]P forms DNA adducts which initiate chemical carcinogenesis. B[a]P-DT conjugate induced the most robust immune response. The antibodies reacted not only with B[a]P but also with the proximate carcinogen 7,8-diol-B[a]P. Antibodies modulated the bioavailability of B[a]P and its metabolic activation in a dose-dependent manner by sequestration in the blood. Our results showed that this immune prophylactic strategy influences the pharmacokinetic of B[a]P and further studies to investigate their effects on chemical carcinogenesis are warranted. (C) 2009 Elsevier Ltd. All rights reserved

ER daLuz, TFM Gonsalves, RQ Aucelio

Determination of basic azaarenes in aviation kerosene by solid-phase extraction and HPLC-fluorescence detection

Journal of Separation Science, 2009, Vol 32, Iss 12, pp 2058-2065

SPE in combination with HPLC and fluorescence detection has been used for sensitive determination of six basic azaarenes (7,8-benzoquinoline, 7,9-dimethylbenz[c]-acridine, 9-amino-1,2,3,4-tetrahydroacridine, 9-methylacridine, acridine, and dibenz[a,j]acridine) in aviation kerosene (jet fuel). SPE was performed in a single step using a strong cation exchange sorbent. The HPLC system consisted of C18 column with a selected detection program of optimal lambda(exc) and lambda(em). A gradient elution with ACN and phosphate buffer (pH 6.5) at a flow rate of 1 mL/min allowed efficient and fast separation of azaarenes within 15 min. The LOD and LOQ values (S/N ratio 3:1 and 10:1, respectively) were between 0.0013 and 0.021 and from 0.0044 to 0.072 ng per injection. The calibration curves showed linear behavior from the LOQ to 250 mu g/L (r(2) > 0.99). For the spiked concentration of 6.0 mu g/L, recoveries were from 92 to 107% for jet fuel samples, except for 9-amino-1,2,3,4-tetrahydroacridine, which presented 68% recovery. The proposed method was applied to the quantification of those six basic azaarenes in one commercial kerosene and in three aviation kerosene samples. The presence of 7,8-benzoquinoline (up to 3.2 mu g/L) and dibenzo[a,j]acridine (up to 6.3 mu g/L) was confirmed in aviation kerosene.
R Abouaf, S DiazTendero

Electron energy loss spectroscopy and anion formation in gas phase coronene

Physical Chemistry Chemical Physics, 2009, Vol 11, Iss 27, pp 5686-5694

Electron collisions with gas phase coronene have been studied in the energy range 0-80 eV to investigate electronic and pure vibrational excitations, as well as the anion formation near zero energy. Quantum chemical calculations using time dependent density functional theory (TDDFT) have been performed for an improved data analysis. Results have been obtained on both dipole allowed and forbidden transitions to low lying electronic excited states up to 8 eV, by varying the incident energy and scattering observation angle. Calculated values for excitation energies are in good agreement with experiment and with previous data. Pure vibrational excitation, performed with an energy resolution of 0.025 eV, is presented at incident energies from 1.5 to 9 eV. Five groups of excited vibrational modes are observed with energy losses ranging from 0.065 to 0.375 eV. Several resonant states appear to contribute to these excitations. Calculations of the harmonic vibrational frequencies of coronene, and determination of their main character, are used for the analysis of the results. The vertical electron affinity of coronene is calculated to be 0.45 eV in very good agreement with previous measured or calculated results. The parent anion (C24H12)(-) yield versus electron energy presents 2 peaks at zero and 0.30 eV (within 0.030 eV), in contrast with previous results where only one peak at zero was reported [Deni. Et al., J. Chem. Phys., 2005, 123, 104308].

S Dueri, I Dahllof, M Hjorth, D Marinov, JM Zaldivar

Modeling the combined effect of nutrients and pyrene on the plankton population: Validation using mesocosm experiment data and scenario analysis

Ecological Modelling, 2009, Vol 220, Iss 17, pp 2060-2067

A new integrated model that includes a hydrodynamic model coupled with a contaminant fate and effect sub-model and an ecological sub-model is presented and validated using data from mesocosm experiments. The experiments were carried out in the Isefjord (Denmark) and include the combined effects of nutrients and pyrene addition on the lower trophic levels of bacteria, zooplankton and phytoplankton. The model was able to correctly represent the main dynamics observed in the mesocosms during the 11 days of the experiment and thereby confirmed that it is possible to represent short-term changes in the system with a simplified food-web model on a small spatial and temporal scale. Finally, the validated model was used to carry out a scenario analysis to investigate the effects of a contaminant pulse at different pyrene concentrations and different release timings. Results showed that the ecosystem's vulnerability to a pyrene pulse depends on the initial condition of the system. Stronger biomass reduction was observed when the pulse was released during the zooplankton bloom. Conversely, when the pulse was added at low biomass and before the bloom, the system showed a tendency to behave non-linearly.
SJ Zhang, T Shao, SSK Bekaroglu, T Karanfil

The Impacts of Aggregation and Surface Chemistry of Carbon Nanotubes on the Adsorption of Synthetic Organic Compounds

Environmental Science & Technology, 2009, Vol 43, Iss 15, pp 5719-5725

Effects of aggregation and surface chemistry of carbon nanotubes (CNTs) on the adsorption of three synthetic organic compounds (SOCs), phenanthrene (PNT), biphenyl (BP), and 2-phenylphenol (PP), were investigated using commercially available pristine and surface functionalized single-walled carbon nanotubes (SWNTs), and multiwalled carbon nanotubes (MWNTs). Theoretical calculations and nitrogen adsorption analysis results demonstrated that aggregation of CNTs led to a significant reduction in surface area (especially for the SWNTs), but a significant increase of pore volume (especially for the MWNTs) due to interstices trapped in the CNT aggregates. In contrast to the nitrogen gas adsorption, the liquid phase adsorption results indicated that the adsorption of SM by CNTs was controlled by available adsorption surface area rather than pore volume, and aggregation of CNTs was an unfavorable factor for the SOC adsorption. Surface functionalization of CNTs; improved their dispersion in aqueous solutions, but decreased their adsorption capacities for the hydrophobic SOCs, which was attributed to the formation of water clusters around the oxygen-containing functional groups. Molecular configurations of SOCs also played a role in their adsorption. For the planar PNT, the SWNTs showed significantly higher adsorption capacities and site energies than the MWNTs, whereas for the nonplanar SOCs the adsorption capacity and site energy differences between the SWNTs and the MWNTs became smaller with increasing concentration of SOCs.

HU Deepthike, R Tecon, G vanKooten, JR vanderMeer, H Harms, M Wells, J Short

Unlike PAHs from Exxon Valdez Crude Oil, PAHs from Gulf of Alaska Coals are not Readily Bioavailable

Environmental Science & Technology, 2009, Vol 43, Iss 15, pp 5864-5870

In the wake of the 1989 Exxon Valdez oil spill, spatially and temporally spill-correlated biological effects consistent with PAH exposure were observed. Some works have proposed that confounding sources from local source rocks, prominently coals, are the provenance of the PAHs. Representative coal deposits along the southeast Alaskan coast (Kulthieth Formation) were sampled and fully characterized chemically and geologically. The coals have variable but high total organic carbon content, technically classifying as coals and coaly shale, and highly varying PAH contents. Even for coals with high PAH content (similar to 4000 ppm total PAHs), a PAH-sensitive bacterial biosensor demonstrates nondetectable bioavailability as quantified, based on naphthalene as a test calibrant. These results are consistent with studies indicating that materials such as coals strongly diminish the bioavailability of hydrophobic organic compounds and support previous work suggesting that hydrocarbons associated with the regional background in northern Gulf of Alaska marine sediments are not appreciably bioavailable.

MTO Jonker, MPW Suijkerbuijk, H Schmitt, TL Sinnige

Ecotoxicological Effects of Activated Carbon Addition to Sediments

Environmental Science & Technology, 2009, Vol 43, Iss 15, pp 5959-5966

Activated carbon (AC) addition is a recently developed technique for the remediation of sediments and soils contaminated with hydrophobic organic chemicals. Laboratory and field experiments have demonstrated that the addition of 3-4% of AC can reduce aqueous concentrations and the bioaccumulation potential of contaminants. However, one aspect of the technique that has hardly received any attention is the possible occurrence of secondary, eco(toxico)logical effects, i.e., effects of AC addition on the health, behavior, and habitat quality of local organisms. In the present study, several ecotoxicological effects were investigated in AC-water and AC-enriched (0-25%) sediment systems. It was demonstrated that (i) powdered activated carbons can be toxic to aquatic invertebrates (Lumbriculus variegatus, Daphnia magna, and Corophium volutator) based on different mechanisms and preferably should be washed prior to application; (ii) Asellus aquaticus and Corophium volutator may physically avoid AC-enriched sediments; (iii) exposure of Lumbriculus variegatus to AC-enriched sediments lead to a time and dose-dependent reduction in the worms' lipid content which was most probably caused by the observation that (iv) worm egestion rates decreased drastically upon AC addition, indicating that the presence of AC disturbed feeding behavior; and (v) there were no obvious effects on the microbiological community structure. All in all, these results suggest potential ecotoxicological effects of powdered AC addition and stress the need for a detailed further investigation of secondary effects of the technique, prior to any large-scale field application.

EF Neuhauser, JA Ripp, NA Azzolina, EL Madsen, DM Mauro, T Taylor

Monitored Natural Attenuation of Manufactured Gas Plant Tar Mono- and Polycyclic Aromatic Hydrocarbons in Ground Water: A 14-Year Field Study

Ground Water Monitoring and Remediation, 2009, Vol 29, Iss 3, pp 66-76

Site 24 was the subject of a 14-year (5110-day) study of a ground water plume created by the disposal of manufactured gas plant (MGP) tar into a shallow sandy aquifer approximately 25 years prior to the study. The ground water plume in 1988 extended from a well-defined source area to a distance of approximately 400 m down gradient. A system of monitoring wells was installed along six transects that ran perpendicular to the longitudinal axis of the plume centerline. The MGP tar source was removed from the site in 1991 and a 14-year ground water monitored natural attenuation (MNA) study commenced. The program measured the dissolved mono- and polycyclic aromatic hydrocarbons (MAHs and PAHs) periodically over time, which decreased significantly over the 14-year period. Naphthalene decreased to less than 99% of the original dissolved mass, with mass degradation rates of 0.30 per year (half-life 2.3 years). Bulk attenuation rate constants for plume centerline concentrations over time ranged from 0.33 +/- 0.09 per year (half-life 2.3 +/- 0.8 years) for toluene and 0.45 +/- 0.06 per year (half-life 1.6 +/- 0.2 years) for naphthalene. The hydrogeologic setting at Site 24, having a sandy aquifer, shallow water table, clay confining layer, and aerobic conditions, was ideal for demonstrating MNA. However, these results demonstrate that MNA is a viable remedial strategy for ground water at sites impacted by MAHs and PAHs after the original source is removed, stabilized, or contained.

W Zhang, AA Keller, DP Yue, XJ Wang

Management of Urban Road Runoff Containing PAHs: Probabilistic Modeling and Its Application in Beijing, China(1)

Journal of the American Water Resources Association, 2009, Vol 45, Iss 4, pp 1009-1018

Pollutant loading from storm runoff is considered to be an important component of nonpoint source pollution in urban areas. In developing countries, because of the accelerated urbanization and motorization, storm runoff pollution has become a challenge for improving aquatic environmental quality. An effective storm runoff management plan needs to be developed, and questions concerning how much and which proportion of a storm should be treated need to be answered. In this study, a model is developed to determine the fraction of storm runoff that needs to be treated to meet the discharge standard within a given probability. The model considers that the pollutants can be mobilized during the early stage of a storm. The model is applied to a field study of polycyclic aromatic hydrocarbons (PAHs) in road runoff in Beijing, China. In this case, the probability that the PAH load will be mobilized with suspended sediments by the earlier portion of the flush is 73%. Given the high PAH loading in the study area and the referenced discharge standard, the probability that the entire runoff should be captured and treated is 94%. Thus, urban planners need to consider treatment systems for the majority of the storms in this area, whether the PAH load is in the first flush or not. This methodology can be applied to other regions where PAH loads may result in different management outcomes.

A David, H Fenet, E Gomez

Alkylphenols in marine environments: Distribution monitoring strategies and detection considerations

Marine Pollution Bulletin, 2009, Vol 58, Iss 7, pp 953-960

The presence of alkylphenols (APs) in coastal and marine ecosystems is not as well-documented as it is in freshwater ecosystems. This paper reviews reported concentrations of alkylphenol ethoxylates (APEOs) and APs in seawater, sediments and organisms of marine environments such as estuaries, coastal lagoons, harbours or deep sea in order to study their distribution. Overall contamination of marine aquatic bights, compartments by APs and APEOs has been observed, while coastal areas in the vicinity of wastewater discharges are more impacted than deep sea environments, but to a lesser extent than freshwater sites. Sediments act as sinks for APs and APEOs, especially around wastewater discharge sites. Reported AP concentrations in marine organisms are higher in bivalves and gastropods than in fishes. As nonylphenols and octylphenols are estrogenomimetic, biological responses induced in marine organisms are discussed. Finally, we describe the cell bioassay approach for the biodetection of APs.
R Geissler, MR SarajiBozorgzad, T Groger, A Fendt, T Streibel, M Sklorz, BM Krooss, K Fuhrer, M Gonin, E Kaisersberger, T Denner, R Zimmermann

Single Photon Ionization Orthogonal Acceleration Time-of-Flight Mass Spectrometry and Resonance Enhanced Multiphoton Ionization Time-of-Flight Mass Spectrometry for Evolved Gas Analysis in Thermogravimetry: Comparative Analysis of Crude Oils

Analytical Chemistry, 2009, Vol 81, Iss 15, pp 6038-6048

Coupling thermal analysis (TA) with a subsequent analytical method in order to investigate evolved gaseous products from the thermal analysis is a well established method. A popular practice to analyze the gaseous products evolving from thermal analysis is mass spectrometry using electron impact ionization (EI).(1-4) As the kinetic energy of the electrons thereby is typically far beyond the ionization energies of the assayed samples, the electron impact effects fragmentation particularly of organic compounds, hampering the correlation of the ion signals to the gaseous compounds. This applies for complex mixtures in particular. Fragmentation can be reduced using so-called soft ionization techniques. In the course of the presented setup, single photon ionization (SPI) using electron beam pumped excimer lamps (EBEL) emitting vacuum ultraviolet (VUV) light (lambda = 126 nm) is employed. For the instrumentation, a TA system has been coupled to an EBEL-SPI-oaTOFMS (oaTOFMS: orthogonal acceleration time-of-flight mass spectrometry) system using a heated transfer capillary in order to detect semivolatile organic substances from the gas flow of a thermobalance with high temporal resolution. Presented measurements focus on crude oils of different origins. In-depth analysis demonstrates that it is possible to tell apart different crude oil samples on the basis of temperature resolved mass spectra gained from the described setup. TA allows for the assay of crude oils without sample preparation via a distillation process which precedes the thermal decomposition of nonvolatile oil components, i.e., resins and asphaltenes. The gases that evolve during thermal analysis are a complex mixture of organic compounds. These can be analyzed without losing molecular information using mass spectrometry with a soft ionization technique, such as SPI.

C Schummer, BMR Appenzeller, M Millet, R Wennig

Determination of hydroxylated metabolites of polycyclic aromatic hydrocarbons in human hair by gas chromatography-negative chemical ionization mass spectrometry

Journal of Chromatography A, 2009, Vol 1216, Iss 32, pp 6012-6019

The study describes the determination of mono-hydroxylated PAHs (OH-PAHs), metabolites of PAHs, in human hair. Twelve selected OH-PAHs from two to four rings, generally determined in urine analysis, were investigated as markers of human exposure to PAHs. Following hydrolysis of hair specimens of 50-300 mg with I M NaOH, OH-PAHs were extracted using dichloromethane and submitted to an optimized derivatization with (2S,4R)-N-heptafluorobutyryl-4-heptafluorobutoyloxyprolyl chloride. Compounds were then analyzed using gas chromatography-negative chemical ionization mass spectrometry (GC-NCIMS). The average inter-day and intra-day variability was 12% and 17%, respectively. The average recovery was 52% and the limits of detection and quantification ranged from 20 and 66 pmol/g for 1-OH-phenanthrene (i.e., 3.9 and 12.8 pg/mg) to 311 and 1030 pmol/g for 2-OH-benzo(c)phenanthrene (i.e., 75.9 and 251 pg/mg). The influence of hair washing with water as decontamination step, and enzymatic treatment (P-glucuronidase) to hydrolyze conjugated derivatives were also tested. The application of the developed method to the analysis of 30 hair specimens (17 from non-smoker and 13 from smoker volunteers) demonstrated inter-individual qualitative and quantitative variations. According to the easiness of hair sampling and based on the extended detection windows provided by hair analysis, this method is proposed as a new promising tool for the assessment of human chronic exposure to PAHs.
S Ozcan, A Tor, ME Aydin

Determination of selected polychlorinated biphenyls in water samples by ultrasound-assisted emulsification-microextraction and gas chromatography-mass-selective detection

Analytica Chimica Acta, 2009, Vol 647, Iss 2, pp 182-188

Ultrasound-assisted emulsification-microextraction (USAEME) procedure was developed for the determination of selected polychlorinated biphenyls (PCBs) in 10mL of water samples by gas chromatography-mass-selective detection. After determination of the most suitable solvent and extraction time, several other parameters including solvent volume, centrifugation time and ionic strength of the sample were optimized using a 23 factorial experimental design. The optimized USAEME procedure used 200 mu L of chloroform as extraction solvent, 10 min of extraction with no ionic strength adjustment at 25 degrees C and 5 min of centrifugation at 4000 rpm. The limits of detection ranged from 14 ng L-1 (for PCB153) to 30 ng L-1 (for PCB101). Recoveries of PCBs from fortified distilled water are over 80% for three different fortification levels between 0.1 and 5 mu g L-1 and relative standard deviations of the recoveries are below 10%. The performance of the proposed method was compared with those involving traditional liquid-liquid extraction (LLE) and solid phase extraction (SPE) on the real water samples (i.e., tap and well water as well as domestic and industrial wastewaters, etc.) and comparable efficiencies were obtained. The proposed USAEME procedure has been demonstrated to be viable, simple, rapid and easy to use for residue analysis of PCBs in water samples.
K Miet, K LeMenach, PM Flaud, H Budzinski, E Villenave

Heterogeneous reactions of ozone with pyrene, 1-hydroxypyrene and 1-nitropyrene adsorbed on particles

Atmospheric Environment, 2009, Vol 43, Iss 24, pp 3699-3707

This work deals with the kinetic study of the reactions of ozone with pyrene, 1-hydroxypyrene and I nitropyrene, adsorbed on model particles. Experiments were performed at room temperature and atmospheric pressure, using a quasi-static flow reactor in the absence of light. Compounds were extracted from particles using pressurized fluid extraction (PFE) and concentration measurements were performed using gas chromatography/mass spectrometry (GC/MS). The pseudo-first order rate constants were obtained from the fit of the experimental decay of particulate polycyclic compound concentrations versus reaction time. Experiments were performed at three different 03 concentrations from which second order rate constants were calculated. The following rate constant values were obtained at 293 K: k(O-3 + Pyrene) = (3.2 +/- 0.7) x 10(-16) cm(3) molecule(-1) s(-1); k(O-3 + 1OHP) = (7.7 +/- 1.4) x 10(-16) cm(3) molecule(-1) s(-1); and k(O-3 + 1NP) = (2.2 +/- 0.5) x 10(-17) cm(3) molecule(-1) s(-1), for pyrene, 1-hydroxypyrene and 1-nitropyrene adsorbed on silica particles. The variation in the rate constants demonstrates the strong influence of the substituent (OH or NO2) on the heterogeneous reactivity of pyrene. The pyrene particulate concentration was also varied in order to check how this parameter may influence the experiments. Finally, oxidation products were investigated for all reactions and some were detected and identified for the first time for ozone heterogeneous reaction with pyrene adsorbed on particles.
T Lobpreis, B Vrana, K Dercova

Innovative Approach to Monitoring Organic Contaminants in Aqueous Environment Using Passive Sampling Devices

Chemicke Listy, 2009, Vol 103, Iss 7, pp 548-557

The aim of this review is to introduce new methods of monitoring organic contaminants in aqueous environment. Passive sampling devices are able to overcome many of the limitations associated with conventional spot sampling of waters. They work in the integrative mode allowing the estimation of time-weighted average concentrations of contaminants in water, soil, sediments or air. Unlike most monitoring methods, passive samplers measure the dissolved, i.e. Bioavailable fraction of water Pollutants. In addition, they are able to effectively concentrate the pollutants that are present in trace amounts. The passive sampling devices should not replace conventional sampling: they provide additional information oil the environment pollution at a reasonable cost.

R DiLeonardo, S Vizzini, A Bellanca, A Mazzola

Sedimentary record of anthropogenic contaminants (Trace metals and PAHs) and organic matter in a Mediterranean coastal area (Gulf of Palermo, Italy)

Journal of Marine Systems, 2009, Vol 78, Iss 1, pp 136-145

The Gulf of Palermo (Italy, Mediterranean Sea) is a contaminated coastal environment with a relatively high influx of unregulated industrial and domestic effluents. Two sediment box-cores were collected at water depths of 100 and 712 m. Samples were analysed for trace metals (As, Cu, Hg, Mn, Ni, Pb), total polycyclic aromatic hydrocarbons (Sigma PAHs), organic carbon to total nitrogen (C-org/N-tot) ratios and organic carbon and nitrogen isotopic composition (delta C-13(org) and delta N-15(tot)). At the coastal site, trace metal and Sigma PAH depth profiles show a clear upcore increase, indicating increasing contamination over the recent past. Concentrations of Sigma PAHs, Hg, Pb, Cu, and As appear to be potentially hazardous, far exceeding national and international regulatory guidelines. Corg/Ntot ratios and delta C-13(org) indicate the marine origin of organic matter, supporting eutrophication rather than direct land runoff as principal carbon source. The distal site exhibits lesser contaminant input and minor anthropogenic influence. On the whole, sedimentary records were reliable indicators of recent metal and Sigma PAH contamination and organic enrichment.
S Barrek, C CrenOlive, L Wiest, R Baudot, C Arnaudguilhem, MF GrenierLoustalot

Multi-residue analysis and ultra-trace quantification of 36 priority substances from the European Water Framework Directive by GC-MS and LC-FLD-MS/MS in surface waters

Talanta, 2009, Vol 79, Iss 3, pp 712-722

A multi residue analysis was developed for screening, quantification and confirmation of 36 priority organic compounds included in the 2000/60/EC European Water Framework Directive. The compounds analyzed included 19 pesticides, 8 PAH, 5 endocrine-disruptors and 4 organochlorine compounds. The method was developed in three steps. First, automated off-line solid-phase extraction using Strata X cartridges was optimized to trap simultaneously the 36 studied compounds. Second, the more volatile compounds were analysed by gas chromatography coupled to mass spectrometry with electron impact ionisation in selected ion monitoring mode (SIM). Third, the last 20 compounds were detected and quantified, in one run, by liquid chromatography coupled to fluorescence detector and tandem mass spectrometry. The excellent selectivity and sensitivity allowed us satisfactory quantification and confirmation at levels as low as 0.2-67 ng L-1 with recoveries between 59 and 105%. Such methodology was then applied to French surface waters: all the waters present organic contaminants, and their concentration varied according to the origin and nature of substances.
S Llado, N Jimenez, M Vinas, AM Solanas

Microbial populations related to PAH biodegradation in an aged biostimulated creosote-contaminated soil

Biodegradation, 2009, Vol 20, Iss 5, pp 593-601

A previous bioremediation survey on a creosote-contaminated soil showed that aeration and optimal humidity promoted depletion of three-ringed polycyclic aromatic hydrocarbons (PAHs), but residual concentrations of four-ringed benzo(a)anthracene (B(a)A) and chrysene (Chry) remained. In order to explain the lack of further degradation of heavier PAHs such as four-ringed PAHs and to analyze the microbial population responsible for PAH biodegradation, a chemical and microbial molecular approach was used. Using a slurry incubation strategy, soil in liquid mineral medium with and without additional B(a)A and Chry was found to contain a powerful PAH-degrading microbial community that eliminated 89% and 53% of the added B(a)A and Chry, respectively. It is hypothesized that the lack of PAH bioavailability hampered their further biodegradation in the unspiked soil. According to the results of the culture-dependent and independent techniques Mycobacterium parmense, Pseudomonas mexicana, and Sphingobacterials group could control B(a)A and Chry degradation in combination with several microorganisms with secondary metabolic activity.

IS Silva, ED dosSantos, CR deMenezes, AF deFaria, E Franciscon, M Grossman, LR Durrant

Bioremediation of a polyaromatic hydrocarbon contaminated soil by native soil microbiota and bioaugmentation with isolated microbial consortia

Bioresource Technology, 2009, Vol 100, Iss 20, pp 4669-4675

Biodegradation of a mixture of PAHs was assessed in forest soil microcosms performed either without or with bioaugmentation using individual fungi and bacterial and a fungal consortia. Respiratory activity. Metabolic intermediates and extent of PAH degradation were determined. In all microcosms the low molecular weight PAH's naphthalene, phenanthrene and anthracene, showed a rapid initial rate of removal. However, bioaugmentation did not significantly affect the biodegradation efficiency for these compounds. Significantly slower degradation rates were demonstrated for the high molecular weight PAH's pyrene, benz[a]anthracene and benz[a]pyrene. Bioaugmentation did not improve the rate or extent of PAH degradation, except in the case of Aspergillus sp. Respiratory activity was determined by CO2 evolution and correlated roughly with the rate and timing of PAH removal. This indicated that the PAHs were being used as an energy Source. The native microbiota responded rapidly to the addition of the PAHs and demonstrated the ability to degrade all of the PAHs added to the soil, indicating their ability to remediate PAH-contaminated soils. (C) 2009 Elsevier Ltd. All rights reserved.

XH Wang, X Yuan, ZG Hou, J Miao, H Zhu, CT Song

Effect of di-(2-ethylhexyl) phthalate (DEHP) on microbial biomass C and enzymatic activities in soil

European Journal of Soil Biology, 2009, Vol 45, Iss 4, pp 370-376

The effects of di-(2-ethylhexyl) phthalate (DEHP) at five different doses from 10 to 1000 mg kg(-1) soil on biological properties were investigated over a period of 56 days. Meanwhile, the dissipation of DEHP was also monitored. The results indicated that the microbial biomass C (C-mic) fluctuated at around 70 mg kg(-1) soil for the control, whereas the Cmic varied significantly for the soil samples contaminated by DEHR The catalase activities in all five treatments were stimulated at most time, and the activities of phosphatase in the soils treated by DEHP with 500 mg kg(-1) or 1000 mg kg(-1) were significantly higher than the other treatments from the 20th day. Urease was more sensitive and inhibited significantly during the initial period of incubation. Additionally, the dose-response relationship of invertase was presented in the later phase of incubation. The activities of urease and invertase might indicate soil perturbations caused by the introduction of DEHP. The dissipation of DEHP was found to follow the pseudo first-order kinetics behavior.
G Terzi, TH Celik, C Nisbet

Determination of benzo[a]pyrene in Turkish doner kebab samples cooked with charcoal or gas fire

Irish Journal of Agricultural and Food Research, 2008, Vol 47, Iss 2, pp 187-193

In order to investigate the levels of the potent carcinogen benzo[a]pyrene (B(a)P), 40 samples of doner kebab were analysed. The samples tested included 20 cooked using a charcoal fire and 20 cooked using a gas fire. A liquid chromatographic method was developed using a fluorescence detector. The mean levels of B(a)P were found to be 24.2 (s.e. 0.84) mu g/kg for charcoal fire cooked meat samples and 5.7 (s.e. 3.48 mu g/kg) for gas fire cooked meat samples. Sixteen samples were found to be over the maximum level recommended by FAO/WHO (10 mu g/kg) and all of the samples exceeded the maximum tolerance level of the Turkish Food Codex (1 mu g/kg).

XL Liu, S Tao, X Yu, GH Liu, N Zhang, W Xu, WT Wang, YJ Xie, Y Zhu, JK Xie, WJ Wu

Effects of cetyltrimethylammonium chloride on uptake of pyrene by fish gills

Journal of Environmental Science and Health Part A - Toxic/Hazardous Substances & Environmental Engineering, 2009, Vol 44, Iss 8, pp 791-798

Laboratory experiments were carried out to study the effects of cationic surfactant cetyltrimethylammonium chloride (CTAC) on the uptake of pyrene by fish gills. The uptake (including adsorption) of pyrene by gills of the color carp (C.carpio var. Color) exposed to 20-100 mu g/L pyrene in the presence or absence of 0.2-1.0 mg/L CTAC were determined. The sorption of pyrene by mucus was preliminary studied using a four-step sequential extraction procedure. Fish gills were extracted with H2O, 0.01 M CaCl2, CH3OH and a mixture of 1:1 n-C6H14/CH2Cl2 in sequence. Results showed that pyrene mostly accumulated in mucus and on the surface of gills tissue; the cationic surfactant CTAC significantly enhanced these accumulation or adsorption on the fish gills (not in gills). CTAC could affect the bioavailability of pyrene in aquatic systems.

SY Yuan, LM Su, BV Chang

Biodegradation of phenanthrene and pyrene in compost-amended soil

Journal of Environmental Science and Health Part A - Toxic/Hazardous Substances & Environmental Engineering, 2009, Vol 44, Iss 7, pp 648-653

This study investigated the biodegradation of the PAHs phenanthrene and pyrene in compost and compost-amended soil. The degradation rates of the two PAHs were phenanthrene > pyrene. The degradation of PAH was enhanced when the two PAHs were present simultaneously in the soil. The addition of either of the two types of compost (straw and animal manure) individually enhanced PAH degradation. Compost samples were separated into fractions with various particle size ranges, which spanned 2-50 mu m, 50-105 mu m, 105-500 mu m, and 500-2000 mu m. We observed that the compost fractions with smaller particle sizes demonstrated higher PAH degradation rates. However, when the different compost fractions were added to soil, compost particle size had no significant effect on the rate of PAH degradation. Of the micro-organisms isolated from the soil-compost mixtures, strains S1, S2, and S8, which were identified as Arthrobacter nicotianae, Pseudomonas fluorescens, and Bordetella Petrii, respectively, demonstrated the best degradation ability.

WL Sun, JR Ni, TH Li, LY Sun

Effect of Ca2+ and Na+ on the sorption of three selected endocrine disruptors to sediments

Marine and Freshwater Research, 2009, Vol 60, Iss 7, pp 767-773

Endocrine disruptors (EDs) are of global concern owing to their widespread occurrence and adverse effect on reproductive systems of animals and humans. The sorption behaviour of EDs is of fundamental importance in determining their transport and fate, but the influence of solution chemistry (ion species and concentration) on the sorption process is poorly understood. In the present study, the effects of Ca2+ and Na+ on the sorption of three selected EDs (bisphenol A, 17 beta-oestradiol and 17 alpha-ethynylestradiol) to sediments were investigated. Fluorescence spectra of EDs were measured to reveal the interactions of ions with EDs. The sorption of EDs to sediments increases with rising ion concentration, and Ca2+ has a greater influence on sorption than Na+. Two characteristic excitation-emission peaks were found in the three-dimensional fluorescence spectra. For the selected EDs, a strong reduction in intensity of these two peaks was observed after the addition of ions. These results indicate that solution chemistry has a major influence on the sorption of selected EDs to sediments; greater sorption occurs with higher ion concentration.

GF Ouyang, SF Cui, ZP Qin, J Pawliszyn

One-Calibrant Kinetic Calibration for On-Site Water Sampling with Solid-Phase Microextraction

Analytical Chemistry, 2009, Vol 81, Iss 14, pp 5629-5636

The existing solid-phase microextraction (SPME) kinetic calibration technique, using the desorption of the preloaded standards to calibrate the extraction of the analytes, requires that the physicochemical properties of the standard should be similar to those of the analyte, which limited the application of the technique. In this study, a new method, termed the one-calibrant kinetic calibration technique, which can use the desorption of a single standard to calibrate all extracted analytes, was proposed. The theoretical considerations were validated by passive water sampling in laboratory and rapid water sampling in the field. To mimic the variety of the environment, such as temperature, turbulence, and the concentration of the analytes, the flow-through system for the generation of standard aqueous polycyclic aromatic hydrocarbons (PAHs) solution was modified. The experimental results of the passive samplings in the flow-through system illustrated that the effect of the environmental variables was successfully compensated with the kinetic calibration technique, and all extracted analytes can be calibrated through the desorption of a single calibrant. On-site water sampling with rotated SPME fibers also illustrated the feasibility of the new technique for rapid on-site sampling of hydrophobic organic pollutants in water. This technique will accelerate the application of the kinetic calibration method and also will be useful for other microextraction techniques.

M Nyyssonen, A Kapanen, R Piskonen, T Lukkari, M Itavaara

Functional genes reveal the intrinsic PAH biodegradation potential in creosote-contaminated groundwater following in situ biostimulation

Applied Microbiology and Biotechnology, 2009, Vol 84, Iss 1, pp 169-182

A small-scale functional gene array containing 15 functional gene probes targeting aliphatic and aromatic hydrocarbon biodegradation pathways was used to investigate the effect of a pilot-scale air sparging and nutrient infiltration treatment on hydrocarbon biodegradation in creosote-contaminated groundwater. Genes involved in the different phases of polycyclic aromatic hydrocarbon (PAH) biodegradation were detected with the functional gene array in the contaminant plume, thus indicating the presence of intrinsic biodegradation potential. However, the low aerobic fluorescein diacetate hydrolysis, the polymerase chain reaction (PCR) amplification of 16S rRNA genes closely similar to sulphate-reducing and denitrifying bacteria and the negligible decrease in contaminant concentrations showed that aerobic PAH biodegradation was limited in the anoxic groundwater. Increased abundance of PAH biodegradation genes was detected by functional gene array in the monitoring well located at the rear end of the biostimulated area, which indicated that air sparging and nutrient infiltration enhanced the intrinsic, aerobic PAH biodegradation. Furthermore, ten times higher naphthalene dioxygenase gene copy numbers were detected by real-time PCR in the biostimulated area, which was in good agreement with the functional gene array data. As a result, functional gene array analysis was demonstrated to provide a potential tool for evaluating the efficiency of the bioremediation treatment for enhancing hydrocarbon biodegradation in field-scale applications.

CY Lin, AM Wheelock, D Morin, RM Baldwin, MG Lee, A Taff, C Plopper, A Buckpitt, A Rohde

Toxicity and metabolism of methylnaphthalenes: Comparison with naphthalene and 1-nitronaphthalene

Toxicology, 2009, Vol 260, Iss 1-3, pp 16-27

Naphthalene and close structural analogues have been shown to cause necrosis of bronchiolar epithelial cells in mice by both inhalation exposure and by systemic administration. Cancer bioassays of naphthalene in mice have demonstrated a slight increase in bronchiolar/alveolar adenomas in female mice, and in inflammation and metaplasia of the olfactory epithelium in the nasal cavity. Similar work in rats demonstrated a significant, and concentration-dependent increase in the incidence of respiratory epithelial adenomas and neuroblastomas in the nasal epithelium of both male and female rats. Although the studies on the acute toxicity of the methyl naphthalene derivatives are more limited, it appears that the species selective toxicity associated with naphthalene administration also is observed with methylnaphthalenes. Chronic administration of the methylnaphthalenes, however, failed to demonstrate the same oncogenic potential as that observed with naphthalene. The information available on the isopropylnaphthalene derivatives suggests that they are not cytotoxic. Like the methylnaphthalenes, 1-nitronaphthalene causes lesions in both Clara and ciliated cells. However, the species selective lung toxicity observed in the mouse with both naphthalene and the methylnaphthalenes is not seen with 1-nitronaphthalene. With 1-nitronaphthalene, the rat is far more susceptible to parenteral administration of the compound than mice. The wide-spread distribution of these compounds in the environment and the high potential for low level exposure to humans supports a need for further work on the mechanisms of toxicity in animal models with attention to whether these processes are applicable to humans. Although it is tempting to suppose that the toxicity and mechanisms of toxicity of the alkylnaphthalenes and nitronaphthalenes are similar to naphthalene, there is sufficient published literature to suggest that this may not be the case. Certainly the enzymes involved in the metabolic activation of each of these substrates are likely to differ. The available data showing extensive oxidation of the aromatic nucleus of naphthalene, nitronaphthalene and the methylnaphthalenes (with some oxidation of the methyl group) contrast with the isopropylnaphthalene derivatives, where the major metabolites involve side chain oxidation. Overall, these data support the view that ring epoxidation is a key step in the process involved in cytotoxicity. Whether the epoxide itself or a downstream metabolite mediates the toxic effects is still not clear even with naphthalene, the best studied of this group of compounds. Additional work is needed in several areas to further assess the potential human health consequences of exposure to these agents. These studies should involve the definition of the extent and severity of methylnaphthalene toxicity after single dose exposures with attention to both the nasal and respiratory epithelia. The cytochromes P450 responsible for the initial activation of these agents in rodents with subsequent complimentary studies in prima
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Admicelle-enhanced synchronous fluorescence spectrometry for the selective determination of polycyclic aromatic hydrocarbons in water

Talanta, 2009, Vol 79, Iss 2, pp 177-182

A simple and rapid method for the highly sensitive determination of PAHs in water was developed. Benzo[a]pyrene, benzo[k]fluoranthene, perylene, and pyrene in water were concentrated into sodium dodecyl sulfate (SDS)-alumina admicelles. The collection was performed by adding SDS and alumina particles into the sample solution at pH 2. After gentle mixing, the resulting suspension was passed through a membrane filter to collect the SDS admicelles containing highly concentrated PAHs. The filter was placed on a slide glass and then covered admicellar layer with a fused silica glass plate before setting in a fluorescence spectrometer. Benzo[a]pyrene, benzo[k]fluoranthene, perylene, and pyrene were selectively determined by the synchronous fluorescence scan (SFS) analysis with keeping wavelength intervals between excitation and emission to 98,35,29, and 45 nm, respectively. Because of the minimum spectral overlapping. 1-40 ng l(-1) of benzo[a]pyrene, benzo[k]fluoranthene, and perylene as well as 10-150 ng l(-1) of pyrene were selectively determined with eliminating the interferences of other 12 PAHs. The detection limits were 0.3 ng l(-1) for benzo[a]pyrene, benzo[k]fluoranthene, and perylene,and 1 ng l(-1) for pyrene. They were 2-3 orders of magnitude lower than the detection limits in normal aqueous micellar solutions. The application to water analysis was studied. (C) 2009 Elsevier B.V. All rights reserved.
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Detection of polycyclic aromatic hydrocarbon (PAH) compounds in artificial sea-water using surface-enhanced Raman scattering (SERS)

Talanta, 2009, Vol 79, Iss 2, pp 199-204

This paper reports an accurate synthesis of surface-enhanced Raman scattering (SERS) active substrates, based on gold colloidal monolayer, suitable for in situ environmental analysis. Quartz substrates were functionalized by silanization with (3-mercaptopropyl)trimethoxysilane (MPMS) or (3-aminopropyl)trimethoxysilane (APTMS) and they subsequently reacted with colloidal suspension of gold metal nanoparticles: respectively, the functional groups SH and NH2 bound gold nanoparticles. Gold nanoparticles were prepared by the chemical reduction of HAuCl4 using sodium tricitrate and immobilized onto silanized quartz substrates. Active substrate surface morphology was characterized with scanning electron microscopy (SEM) measurements and gold nanoparticles presented a diameter in the range 40-100 nm. Colloidal hydrophobic films. Allowing nonpolar molecule pre-concentration, were obtained. The surfaces exhibit strong enhancement of Raman scattering from molecules adsorbed on the films. Spectra were recorded for two PAHs, naphthalene and pyrene, in artificial sea-water (ASW) with limits of detection (LODs) of 10 ppb for both oil MPMS silanized substrates. 
