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H Hamdi, S Benzartl, L Manusadzianas, I Aoyama, N Jedidi

Solid-phase bioassays and soil microbial activities to evaluate PAH-spiked soil ecotoxicity after a long-term bioremediation process simulating landfarming

Chemosphere, 2007, Vol 70, Iss 1, pp 135-143

The residual ecotoxicity of long-term bioremediated soils concomitantly spiked with three PAHs at four levels (15, 75, 150, 300 mg Sigma 3 PAHs kg(-1) soil) was evaluated using physico-chemical analyses, solid-phase bioassays and soil microbial activities. The pot-scale bioremediation process consisted of weekly moderate waterings in the presence or absence of sewage sludge compost (SSC) under greenhouse conditions. After 15 months, anthracene and pyrene were almost completely degraded whereas benzo[a]pyrene was still persisting, most apparently in SSC-amended soil treatments. However, no apparent toxic effects of the residual PAHs could be detected. SSC application at 40 t ha(-1) was performed to valorize the biowaste and stimulate PAH biodegradation but caused soil salinization and pH reduction at the end of the bioremediation process. Consequently, SSC-amended soils were characterized by strong phytotoxicity to lettuce and had adverse effects on the ostracod Heterocypris incongruens. Despite the smaller number of culturable bacterial populations in SSC-amended soils, soil enzymatic activities were not affected by the organic amendment and residual PAHs; and the bioremediation efficiency was likely to be more limited by the bioavailability of PAHs rather than by the total number of PAH-degraders.
M Wayland, JV Headley, KM Peru, R Crosley, BG Brownlee

Levels of polycyclic aromatic hydrocarbons and dibenzothiophenes in wetland sediments and aquatic insects in the oil sands area of Northeastern Alberta, Canada

Environmental Monitoring and Assessment, 2008, Vol 136, Iss 1-3, pp 167-182

An immense volume of tailings and tailings water is accumulating in tailings ponds located on mine leases in the oil sands area of Alberta, Canada. Oil sands mining companies have proposed to use tailings- and tailings water-amended lakes and wetlands as part of their mine remediation plans. Polycyclic aromatic hydrocarbons (PAHs) are substances of concern in oil sands tailings and tailings water. In this study, we determined concentrations of PAHs in sediments, insect larvae and adult insects collected in or adjacent to three groups of wetlands: experimental wetlands to which tailings or tailings water had been purposely added, oil sands wetlands that were located on the mine leases but which had not been experimentally manipulated and reference wetlands located near the mine leases. Alkylated PAHs dominated the PAH profile in all types of samples in the three categories of wetlands. Median and maximum PAH concentrations, especially alkylated PAH concentrations, tended to be higher in sediments and insect larvae in experimental wetlands than in the other types of wetlands. Such was not the case for adult insects, which contained higher than expected levels of PAHs in the three types of ponds. Overlap in PAH concentrations in larvae among pond types suggests that any increase in PAH levels resulting from the addition of tailings and tailings water to wetlands would be modest. Biota-sediment accumulation factors were higher for alkylated PAHs than for their parent counterparts and were lower in experimental wetlands than in oil sands and reference wetlands. Research is needed to examine factors that affect the bioavailability of PAHs in oil sands tailings- or tailings water-amended wetlands.

KP Singh, A Malik, R Kumar, P Saxena, S Sinha

Receptor modeling for source apportionment of polycyclic aromatic hydrocarbons in urban atmosphere

Environmental Monitoring and Assessment, 2008, Vol 136, Iss 1-3, pp 183-196

This study reports source apportionment of PAHs in particulate depositions on vegetation foliages near highway in the urban environment of Lucknow city ( India) using the principal components analysis/absolute principal components scores (PCA/APCS) receptor modeling approach. The multivariate method enables identification of major PAHs sources along with their quantitative contributions with respect to individual PAH. The PCA identified three major sources of PAHs viz. Combustion, vehicular emissions, and diesel based activities. The PCA/APCS receptor modeling approach revealed that the combustion sources ( natural gas, wood, coal/coke, biomass) contributed 19-97% of various PAHs, vehicular emissions 0-70%, diesel based sources 0-81% and other miscellaneous sources 0-20% of different PAHs. The contributions of major pyrolytic and petrogenic sources to the total PAHs were 56 and 42%, respectively. Further, the combustion related sources contribute major fraction of the carcinogenic PAHs in the study area. High correlation coefficient (R-2 > 0.75 for most PAHs) between the measured and predicted concentrations of PAHs suggests for the applicability of the PCA/APCS receptor modeling approach for estimation of source contribution to the PAHs in particulates.

R Lohmann, K Breivik, J Dachs, D Muir

Global fate of POPs: Current and future research directions

Environmental Pollution, 2007, Vol 150, Iss 1, pp 150-165

For legacy and emerging persistent organic pollutants (POPs), surprisingly little is still known in quantitative terms about their global sources and emissions. Atmospheric transport has been identified as the key global dispersal mechanism for most legacy POPs. In contrast, transport by ocean currents may prove to be the main transport route for many polar, emerging POPs. This is linked to the POPs' intrinsic physico-chemical properties, as exemplified by the different fate of hexachlorocyclohexanes in the Arctic. Similarly, our current understanding of POPs' global transport and fate remains sketchy. The importance of organic carbon and global temperature differences have been accepted as key drivers of POPs' global distribution. However, future research will need to understand the various biogeochemical and geophysical cycles under anthropogenic pressures to be able to understand and predict the global fate of POPs accurately.
KT Semple, KJ Doick, LY Wick, H Harms

Microbial interactions with organic contaminants in soil: Definitions, processes and measurement

Environmental Pollution, 2007, Vol 150, Iss 1, pp 166-176

There has been and continues to be considerable scientific interest in predicting bioremediation rates and endpoints. This requires the development of chemical techniques capable of reliably predicting the bioavailability of organic compounds to catabolically active soil microbes. A major issue in understanding the link between chemical extraction and bioavailability is the problem of definition; there are numerous definitions. Of varying degrees of complexity and relevance, to the interaction between organic contaminants and microorganisms in soil. The aim of this review is to consider the bioavailability as a descriptor for the rate and extent of biodegradation and, in an applied sense, bioremediation of organic contaminants in soil. To address this, the review will (i) consider and clarify the numerous definitions of brioavailability and discuss the usefulness of the term 'bioaccessibility'; (ii) relate definition to the microbiological and chemical measurement of organic contaminants' bioavailability in soil, and (iii) explore the mechanisms employed by soil microorganisms to attack organic contaminants in soil.
M Tsapakis, EG Stephanou

Diurnal cycle of PAHs, nitro-PAHs, and oxy-PAHs in a high oxidation capacity marine background atmosphere

Environmental Science & Technology, 2007, Vol 41, Iss 23, pp 8011-8017

To improve our understanding of the formation and fate of nitro-PAHs, which contribute to the toxicity of ambient particles, the diurnal variation of their ambient concentration was studied concurrently with the corresponding PAH, OH radical, ozone, and oxy-PAH concentration, during an intensive field campaign at an eastern Mediterranean marine background location (Finokalia, Island of Crete) in August, 2001. The gas-phase PAH and OH radical concentrations maximized at noon. Gas-phase PAH concentrations were correlated (p < 0.001) with ambient temperatures. The gas-phase OH-radical-initiated PAH reaction was identified as the major process contributing to the ambient burden of nitro-PAHs. 2-Nitrofluoranthene and 2-nitropyrene were the most abundant particle-associated nitro-PAHs. A well-defined diurnal pattern was identified for both compounds exhibiting a maximum during midday followed by a rapid decrease. 9,10-Anthracenodione and 9-fluorenone, the most abundant oxy-PAHs, did not present a diurnal variation of concentration.

B MaliszewskaKordybach, A KlirnkowiczPawlas, B Smreczak, D Janusauskaite

Ecotoxic effect of phenanthrene on nitrifying bacteria in soils of different properties

Journal of Environmental Quality, 2007, Vol 36, Iss 6, pp 1635-1645

Information on ecotoxicity or organic contaminants, such as PAHs, in terrestrial environment is needed for establishing soil quality criteria and for risk assessment purpose. An ecotoxic effect of a model PAH compound (phenanthrene) toward soils microorganisms (nitrifying bacteria) was evaluated in 50 different soils. The soil samples were collected from agricultural land in four regions of Poland with varying levels of industrialization (Slaskie, Donoslaskie, Podlaskie, and Lubelskie voievodeships). Soils were characterized for basic physicochemical properties (texture, matter content, PHkcl, total nitrogen content, total sorption capacity) and the content of contaminants including PAHs (73-800 mu g kg(-1)), Pb (6-720 mg kg(-1)), and Zn (9-667 mg kg(-1)). Ecotoxicity of phenanthrene (applied at evaluated in laboratory studies in control conditions (incubation of soils for 7 d at 20 +/- 2 degrees C). Nitrification potential was used as the ecotoxicity measurements end point. The EC50 values (146-167 mg kg(-1)) calculated from the square root-X linear regression model differed significantly in various soils, although it was difficult to establish a causative relationship between soil physicochemical factor in the assessment of soils vulnerability to the effect of phenanthrene was level of soil contamination, particularly with PAHs. Soils with previous contamination were more susceptible (mean EC50, 325 mg kg(-1)) than soils from uncontaminated, rural areas (mean EC50, 603 mg kg(-1)).

HG Kang, SH Jeong, MH Cho, JH Cho

Changes of biomarkers with oral exposure to benzo(A)pyrene, phenanthrene and pyrene in rats

Journal of Veterinary Science, 2007, Vol 8, Iss 4, pp 361-368

PAHs are ubiquitous environmental contaminants present in air and food. Among PAHs, benzo(a)pyrene(BaP), phenanthrene (PH) and pyrene (PY) are considered to be important for their toxicity or abundance. To investigate the changes of biomarkers after PAH exposure, rats were treated with BaP (510 mu g/kg) alone or with PH (4,300 mu g/kg) and PY (2,700 mu g/kg) (BPP group) by oral gavage once per day for 30 days. 7-ethoxyresorufin-O-deethylase activity in liver microsomal fraction was increased in only BaP groups. The highest concentration (34.5 ng/g) of BaP, was found in muscle of rats treated with BaP alone at 20 days of treatment; it was 23.6 ng/g in BPP treated rats at 30 days of treatment. The highest PH concentration was 47.1 ng/g in muscle and 118.8 ng/g in fat, and for PY it was 29.7 ng/g in muscle and 219.9 ng/g in fat, in BPP groups. In urine, 114-161 ng/ml 3-OH-PH was found, while PH was 41-69 ng/ml during treatment. 201-263 ng/ml 1-OH-PY was found, while PH was 9-17 ng/ml in urine. The level of PY, PH and their metabolites in urine was rapidly decreased after withdrawal of treatment. This study suggest that 1-OH-PY in urine is a sensitive biomarker for PAHs; it was the most highly detected marker among the three PAIRs and their metabolites evaluated during the exposure period and for 14 days after withdrawal.

R DiLeonardo, A Bellanca, L Capotondi, A Cundy, R Neri

Possible impacts of Hg and PAH contamination on benthic foraminiferal assemblages: An example from the Sicilian coast, central Mediterranean

Science of the Total Environment, 2007, Vol 388, Iss 1-3, pp 168-183

The Palermo and Augusta urban/industrial areas (Sicily) are examples of contaminated coastal environments with a relatively high influx of unregulated industrial and domestic effluents. Three sediment box-cores were collected offshore of these urban/industrial areas in water depths of 60-150 m during two cruises (summers 2003/2004), dated by Pb-210 and Cs-137, and analysed for total mercury concentration and total polycyclic aromatic hydrocarbon (PAH) concentration. Benthic foraminiferal assemblages were also examined (in terms of their distribution and morphology) to assess the potential use of benthic foraminifera as bioindicators of pollutant input and environmental change in these Mediterranean shelf environments. The Hg and PAHs vs depth profiles show a clear increase in concentration with decreasing depth. Most of the sediments are highly enriched in mercury and show concentrations more than 20 times the background mercury value estimated for sediments from the Sicily Strait. The Hg and PAH concentrations appear to be potentially hazardous, grossly exceeding national and international regulatory guidelines. A reduction in abundance of benthic foraminifera, increasing percentages of tests with various morphological deformities, and the dominance of opportunistic species in more recent sediments can be correlated to anthropogenic impact.
E Morillo, AS Romero, L Madrid, J Villaverde, C Maqueda

Characterization and sources of PAHs and potentially toxic metals in urban environments of sevilla (Southern Spain)

Water Air and Soil Pollution, 2008, Vol 187, Iss 1-4, pp 41-51

The purpose of this study was to determine the degree of PAH contamination and the association of PAHs with metals in urban soil samples from Sevilla (Spain). Fifteen polycyclic aromatic hydrocarbons-PAHs (naphthalene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, benzo[a]anthracene, chrysene, benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene, dibenzo[a,h]anthracene, benzo[g,h,i]perylene, indeno[1,2,3-c,d]pyrene) and seven metals (Cd, Cr, Cu, Mn, Ni, Pb, Zn) have been evaluated in representative urban soil samples. Forty-one top soils (0-10 cm) under different land use (garden, roadside, riverbank and agricultural allotment) were selected. PAHs from soil samples were extracted by sonication using dichloromethane. The simultaneous quantification of 15 different PAH compounds were carried out by HPLC using multiple wavelength shift in the fluorescence detector. For qualitative analysis a photo diode-array detector was used. Metal (pseudo-total) analysis was carried out by digestion of the soils with aqua regia in microwave oven. The mean concentration of each PAH in urban soils of Sevilla showed a wide range, they are not considered highly contaminated. The results of the sum of 15 PAHs in Sevilla soils are in the range 89.5-4004.2 mu g kg(-1), but there seems not to be a correlation between the concentration of PAHs and the land use. Of the 15 PAHs examined, phenanthrene, fluoranthene and pyrene were present at the highest concentrations, being the sum of these PAHs about 40% of the total content. Although metal content were not especially high in most soils, there are significant hints of moderate pollution in some particular spots. Such spots are mainly related with some gardens within the historic quarters of the city. The associations among metals and PAHs content in the soil samples was checked by principal components analysis (PCA). The largest values both for 'urban' metals (Pb, Cu and Zn) and for PAHs were mainly found in sites close to the historic quarters of the city in which a heavy traffic of motor vehicles is suffered from years.

CM Hurdzan, NT Basta, PG Hatcher, OH Tuovinen

Screening of human enteric microorganisms for potential biotransformation of polycyclic aromatic hydrocarbons

Bulletin of Environmental Contamination and Toxicology, 2007, Vol 79, Iss 5, pp 533-536

This study examined the potential for metabolism of select PAHs by human enteric microorganisms. Experiments were performed under anaerobic conditions with various combinations of enteric microbial suspensions, PAH concentrations, nutrient mixtures, and time courses. No PAH metabolites were detected upon GC-TOF-MS analysis of samples digested by tetramethylammonium hydroxide thermochemolysis. No mineralization of C-14-labeled phenanthrene was observed. These results suggest the lack of partial or complete metabolism of PAHs by enteric microorganisms and therefore the absence of major bioactivation pathways that would expose intestinal lining to potentially carcinogenic PAH metabolites.

D Zuazagoitia, E Millan, R Garcia

A screening method for polycyclic aromatic hydrocarbons determination in water by headspace SPME with GC-FID

Chromatographia, 2007, Vol 66, Iss 9-10, pp 773-777

A simple method for determination of PAHs in water using headspace solid-phase microextraction (HS-SPME) with gas chromatography-flame ionisation detector (GC-FID) was developed. In order to obtain the convenient experimental conditions for HS-SPME extraction an experimental design with two steps was accomplished. A 2(6-2) fractional factorial design and central composite design (CCD) considering three significant factors were used. Naphthalene, anthracene and fluoranthene were chosen as representatives of two, three and four aromatic rings, and the global response of three PAHs was used for the results, evaluation. The chosen extraction conditions were: 85 mu m polyacrylate fibre; 50 degrees C temperature; 60 min time; 20 mL-dissolution volume (in 40 mL glass vial); without salt addition; and 2 min desorption time. The procedure was extended to other seven PAHs (acenaphthylene, acenaphthene, fluorene, phenanthrene, pyrene, chrysene and benzo(a)anthracene) and the analytical characteristics were checked. The limit of detection (LOD) was from 0.08 (anthracene) to 0.20 mu g L-1 (naphthalene). The precision expressed as relative standard deviation (RSD in %) using 50 mu g L-1 of each analyte ranged from 6.8 to 17%. The method was applied to the analysis of the surface waters and leaching waters of contaminated soils from Gipuzkoa (North Spain). The PAHs were not detected in surface water samples. Most of the PAHs were found in the leachates from contaminated soils showing a maximum global value of 75.5 mu g L-1.

M Zeinali, M Vossoughi, SK Ardestani

Characterization of a moderate thermophilic Nocardia species able to grow on polycyclic aromatic hydrocarbons

Letters in Applied Microbiology, 2007, Vol 45, Iss 6, pp 622-628

Our goal was the characterization of a new moderate thermophilic PAH-utilizing Nocardia strain. A thermophilic bacterium, strain TSH1, was isolated from a contaminated soil. The macroscopic and microscopic features fit well with the description of Nocardia species. The results of 16S rRNA gene analysis showed 100% match to the type strain of N. Otitidiscaviarum DSM 43242(T). Strain TSH1 showed the same mycolic acid pattern as the type strain of N. Otitidiscaviarum but its fatty acid profile did not permit identification to the species level. The carbon utilization profile of strain TSH1 was different from N. Otitidiscaviarum. The results of hydrophobicity measurements showed that PAHs-grown cells were significantly more hydrophobic than LB-grown cells. Furthermore, biosurfactant production was detected during bacterial growth on different culture media. Strain TSH1 is capable of growing on a range of PAHs. When grown in PAHs-supplemented media, strain TSH1 showed a high affinity for the organic phase, suggesting that it can develop a hydrophobic surface. High cell surface hydrophobicity and capability of strain TSH1 to degrade different PAHs at 50 degrees C may make it an ideal candidate to treat PAH-contaminated desert soils.

G Malloci, G Mulas, G Cappellini, C Joblin

Time-dependent density functional study of the electronic spectra of oligoacenes in the charge states -1, 0, +1, and +2

Chemical Physics, 2007, Vol 340, Iss 1-3, pp 43-58

We present a systematic theoretical study of the five smallest oligoacenes (naphthalene, anthracene, tetracene, pentacene, and hexacene) in their anionic, neutral, cationic, and dicationic charge states. We used density functional theory (DFT) to obtain the ground-state optimised geometries, and time-dependent DFT (TD-DFT) to evaluate the electronic absorption spectra. Total-energy differences enabled us to evaluate the electron affinities and first and second ionisation energies, the quasiparticle correction to the HOMO-LUMO energy gap and an estimate of the excitonic effects in the neutral molecules. Electronic absorption spectra have been computed by combining two different implementations of TD-DFT: the frequency space method to study general trends as a function of charge-state and molecular size for the lowest-lying in-plane long-polarised and short-polarised pi -> pi* electronic transitions, and the real-time propagation scheme to obtain the whole photo-absorption cross-section up to the far-UV. Doubly ionised PAHs are found to display strong electronic transitions of pi -> pi* character in the near-IR, visible, and near-UV spectral ranges, like their singly charged counterparts. While, as expected, the broad plasmon-like structure with its maximum at about 17-18 eV is relatively insensitive to the charge-state of the molecule, a systematic decrease with increasing positive charge of the absorption cross-section between similar to 6 and similar to 12 eV is observed for each member of the class.
Roosens, A Covaci, H Neels

Concentrations of synthetic musk compounds in personal care and sanitation products and human exposure profiles through dermal application

Chemosphere, 2007, Vol 69, Iss 10, pp 1540-1547

Synthetic musks, such as 7-acetyl-1,1,3,4,4,6-hexamethyl-1,2,3,4-tetrahydronaphthalene (AHTN) and 1,3,4,6,7,8-hexahydro-4,6,6,7,8,8-hexamethylcyclopenta-gamma-2-benzopyran (HHCB), musk ketone (MK) and musk xylene (MX), are used as an alternative for natural musk. Due to their widespread use, these synthetic compounds turned up in different environmental compartments, such as wastewater, human and animal tissues. Yet, little is known about their distribution and occurrence in personal care and household products, information needed in order to evaluate the different human exposure routes. This paper gives an overview of the synthetic musk levels in six different product categories: body lotions, perfumes, deodorants, hair care products, shower products and sanitation products. Especially body lotions, perfumes and deodorants contained high levels of synthetic musks. Maximum concentrations of HHCB, AHTN, MX and MK were 22 mg g(-1), 8 mg g(-1), 26 mu g g(-1) and 0.5 mu g g(-1), respectively. By combining these results with the average usage of consumer products, low-, medium- and high-exposure profiles through dermal application could be estimated. HHCB was the highest contributor to the total amount of synthetic musks in every exposure profile (18 - 23 700 mu g d(-1)). Exposure to MK and MX did not increase substantially (10 - 20-fold) between low- and high-exposure profiles, indicating that these compounds cover a less broad range. In comparison, exposure to HHCB and AHTN increased up to 10000 fold between low- and high-exposure.
B Pan, BS Xing, WX Liu, GH Xing, S Tao

Investigating interactions of phenanthrene with dissolved organic matter: Limitations of Stern-Volmer plot

Chemosphere, 2007, Vol 69, Iss 10, pp 1555-1562

Although linear binding isotherms of hydrophobic organic chemicals (HOCs) with dissolved organic matter (DOM) are widely reported, several studies showed nonlinear HOC - DOM interactions. This study pointed out that fluorescence static quenching modeling (FSQM), which often uses a Stern - Volmer type plot to process the data from fluorescence quenching experiments, is conceptually different from the classic Stern - Volmer equation. We also emphasized that although linear Stern - Volmer plots are generally observed in literature, it does not necessarily indicate a linear HOC - DOM interaction. According to both mathematical simulation and laboratory sorption experiments in this study, nonlinear interactions could be concealed by the use of Stern - Volmer plot. Moreover, this study tested the two assumptions for applying FSQM to process binding data. Our results showed that binding coefficient (KDoc) for phenanthrene is neither independent of free solute concentration, nor DOM concentration, which is a critical limitation for using FSQM in a form of Stern - Volmer equation to examine HOC - DOM interactions. Therefore, the true characteristics of HOC - DOM interactions need to be examined using different ways of experimental design and data processing.
SW Rogers, SK Ong, TB Moorman

Mineralization of PAHs in coal-tar impacted aquifer sediments and associated microbial community structure investigated with FISH

Chemosphere, 2007, Vol 69, Iss 10, pp 1563-1573

The microbial community structure and mineralization of PAHs in a coal-tar contaminated aquifer were investigated spatially using fluorescence in situ hybridization (FISH) and in laboratory-scale incubations of the aquifer sediments. DAPI-detected microbial populations in the contaminated sediments were three orders of magnitude greater than nearby uncontaminated sediments, suggesting growth on coal-tar constituents in situ. Actinobacteria, beta- and gamma-Proteobacteria, and Flavobacteria dominated the in situ aerobic (> 1 mg l(-1) dissolved oxygen) microbial community, whereas sulfate-reducing bacteria comprised 37% of the microbial community in the sulfidogenic region of the aquifer. Rapid mineralization of naphthalene and phenanthrene were observed in aerobic laboratory microcosms and resulted in significant enrichment of beta- and gamma-Proteobacteria potentially explaining their elevated presence in situ. Firmicutes, Flavobacteria, alpha-Proteobacteria, and Actinobacteria were also-enriched in the mineralization assays, but to a lesser degree. Nitrate- and sulfate-limited mineralization of naphthalene in laboratory microcosms occurred to a small degree in aquifer sediments from locations where groundwater chemistry indicated nitrate- and sulfate-reduction, respectively.-Some iron-limited mineralization of naphthalene and phenanthrene was also observed in sediments originating near groundwater measurements of elevated ferrous iron. The results of this study suggest that FISH may be a useful toot for providing a much needed link between laboratory microcosms and groundwater measurements made in situ necessary to better demonstrate the potential for natural attenuation at complex PAH contaminated sites.
T Isobe, H Takada, M Kanai, S Tsutsumi, KO Isobe, R Boonyatumanond, MP Zakaria

Distribution of polycyclic aromatic hydrocarbons (PAHs) and phenolic endocrine disrupting chemicals in south and southeast Asian mussels

Environmental Monitoring and Assessment, 2007, Vol 135, Iss 1-3, pp 423-440

A comprehensive monitoring survey for PAHs and phenolic endocrine disrupting chemicals (EDCs) utilizing mussels as sentinel organisms was conducted in South and Southeast Asia as a part of the Asian Mussel Watch project. Green mussel (Perna viridis) samples collected from a total of 48 locations in India, Indonesia, Singapore, Malaysia, Thailand, Cambodia, Vietnam, and the Philippines during 1994-1999 were analyzed for PAHs, EDCs including nonylphenol (NP), octylphenol (OP) and bisphenol A (BPA), and linear alkylbenzenes (LABs) as molecular markers for sewage. Concentrations of NP ranged from 18 to 643 ng/g-dry tissue. The highest levels of NP in Malaysia, Singapore, the Philippines, and Indonesia were comparable to those observed in Tokyo Bay. Elevated concentrations of EDCs were not observed in Vietnam and Cambodia, probably due to the lower extent of industrialization in these regions. No consistent relationship between concentrations of phenolic EDCs and LABs were found, suggesting that sewage is not a major source of EDCs. Concentrations of PAHs ranged from 11 to 1,133 ng/g-dry, which were categorized as ''low to moderate'' levels of pollution. The ratio of methylphenanthrenes to phenanthrene (MP/P ratio) was > 1.0 in 20 out of 25 locations, indicating extensive input of petrogenic PAHs. This study provides a bench-mark for data on the distribution of anthropogenic contaminants in this region, which is essential in evaluating temporal and spatial variation and effect of future regulatory measures.

DTF Kuo, RG Adams, SM Rudnick, RF Chen, PM Gschwend

Investigating desorption of native pyrene from sediment on minute- to month-timescales by time-gated fluorescence Spectroscopy

Environmental Science & Technology, 2007, Vol 41, Iss 22, pp 7752-7758

We investigated desorption of native pyrene from field-aged sediments using time-gated, laser-induced fluorescence (LIF) spectroscopy. LIF is superior to conventional analytical methods for the measurement of quickly changing dissolved pyrene because it allows observations at minute-scale resolution, has a low detection limit (similar to 1 ng/L), and minimizes sample loss and disturbance since it requires no system subsampling and chemical analysis. The efficacy of LIF was demonstrated in studies of pyrene desorption from Boston Harbor sediment segregated into different size-fractions (38-75, 75-106, and 180-250 Pm diameter) and used in varying solid-to-water ratios (20, 70, and 280 mg(solids)/L). The effects of particle size and solid loading on desorption were consistent with diffusion physics. For suspension conditions between 20 and 280 mg(solids)/L, we observed desorption continuing toward an apparent plateau level over the course of weeks to months. This implies that the characteristic desorption time of pyrene from fine sediments and, by inference, other sediment-bound hydrophobic organic compounds (HOCs) of similar hydrophobicity, exceeds the typical characteristic times for pore water flushing and resuspension events. Consequently, the assumption of local sorption equilibrium in modeling efforts would be inappropriate.

J Cachot, M Law, D Pottier, L Peluhet, M Norris, H Budzinski, R Winn

Characterization of toxic effects of sediment-associated organic pollutants using the lambda transgenic medaka

Environmental Science & Technology, 2007, Vol 41, Iss 22, pp 7830-7836

A novel sediment-contact assay using embryos of the lambda transgenic medaka was developed to fully characterize the toxic effects induced by exposure to a mixture of organic pollutants in sediments. Embryos of the lambda transgenic medaka were exposed for 10 days to a clean reference sediment spiked with either the solvent alone, benzo[a]pyrene (B[a]P), or three concentrations (0.3x, 1x, and 2x) of an organic extract (OE) of sediments from the Seine estuary. The 1 x OE-spiked sediment contained concentrations of polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyis similar to those in field-collected sediment. Exposure to this sediment, but not to the B[a]P-spiked sediment, significantly increased embryo-larval mortality and prevalence of spinal deformities. Mutant frequency at the c// mutation target gene in the liver of 10-week-old medaka was significantly increased following exposure to either B[a]P or the three doses of OE. The predominant OE-induced liver mutations were G:C to T:A transversions, consistent with PAHs being the major contributors to the mutation induction. Liver and gonadal tumors were observed in 35-week-old medaka exposed to either B[a]P (1/25) or to the 1 x OE (1/24). The benefits of medaka as a fish model for toxicological assessment and the benefits of the c// mutation assay for mutation detection combine to provide comprehensive assessment of a wide range of genotoxic and nongenotoxic effects of aquatic pollutants.

SB Hawthorne, CB Grabanski, DJ Miller

Measured partition coefficients for parent and alkyl polycyclic aromatic hydrocarbons in 114 historically contaminated sediments: part 2. Testing the k(Oc)k(Bc) two carbon-type model

Environmental Toxicology and Chemistry, 2007, Vol 26, Iss 12, pp 2505-2516

PAH desorption partition coefficients between black carbon and water (K-BC) were determined using 114 historically contaminated and background sediments from eight different rural and urban waterways. Black carbon was measured after oxidation at 375 degrees C for 24 h. Organic carbon-water partition coefficients (K-OC) required for the calculation of K-BC values were determined for two- to six-ring parent and Cl- to C4-alkyl PAHs based on the lower range of measured K-OC values from the same sediments and comparisons to literature K-OC values. Approximately 2,050 log KBC values were determined on sediments having a range of total organic carbon from 0.3 to 42% by weight, black carbon from 0.1 to 40% by weight, and total PAH concentrations (U.S. Environmental Protection Agency 16 parent PAHs) from 0.2 to 8,600 mu g/g. Contrary to expectations, PAH partitioning was not better explained using the combined K-OC and K-BC models rather than the simple K-OC model (i.e., K-BC values for each individual PAH ranged nearly three orders of magnitude). No effect of PAH concentration on measured KBC values was apparent. Values of K-BC also showed no trends with total organic carbon, black carbon, or the presence or absence of a nonaqueous phase liquid. Multiple linear regression analysis with K-OC and K-BC as fitted values also failed to explain the variance of the experimental data (r(2) values typically less than 0.20, and standard errors greater than two orders of magnitude). These results demonstrate that models of PAH partitioning that account for different carbon types, although useful for understanding partitioning mechanisms, cannot yet be used to accurately predict PAH partitioning from historically contaminated sediments.

J Vermeulen, MPM vanGool, GH Mentink, J Joziasse, H Bruning, WH Rulkens, JTT Grotenhuis

Biochemical ripening of dredged sediments. Part 2. Degradation of polycyclic aromatic hydrocarbons and total petroleum hydrocarbons in slurried and consolidated sediments

Environmental Toxicology and Chemistry, 2007, Vol 26, Iss 12, pp 2540-2549

Ripening of PAHs and total petroleum hydrocarbons (TPH) polluted dredged sediment can be considered as a bioremediation technique. Aerobic biodegradation of PAH and TPH was studied in five previously anaerobic-slurried sediments during a 350-d laboratory incubation experiment. In addition, oxygen penetration and degradation of PAH and TPH were studied in three consolidated (physically ripened) sediments. All experiments were conducted in the laboratory at 30 degrees C. A double exponential decay model could adequately describe PAH and TPH degradation kinetics in the slurried sediments. First-order degradation rate constants for the rapidly degradable fractions (12-58%) were approximately 0.13 and 0.058 d(-1) for PAH and TPH, respectively, whereas the rate constants for the slowly degradable fractions were approximately 0.36 x 10(-3) (PAH) and 0.66 x 10(-3) d(-1) (TPH). Rate constants for the rapidly and slowly degrading fractions have the same order of magnitude as the mineralization rate constants of the rapidly and slowly mineralizing organic matter (OM) fractions in the sediments. Oxygen uptake by degradation of PAH and TPH was negligible compared to the oxygen uptake by sulfur oxidation and OM mineralization. In consolidated sediments, PAH and TPH degradation was limited to the oxygenated part. Amounts of PAH and TPH that degraded in the oxygenated parts of the consolidated sediments during 21 d of incubation were similar to the amounts that degraded during 21 d in the slurried sediments.

M Lyytikainen, S Pehkonen, J Akkanen, M Leppanen, JVK Kukkonen

Bioaccumulation and biotransformation of polycyclic aromatic hydrocarbons during sediment tests with oligochaetes (Lumbriculus variegatus)

Environmental Toxicology and Chemistry, 2007, Vol 26, Iss 12, pp 2660-2666

In some kinetic studies with aquatic invertebrates, the bioaccumulation of PAHs has been observed to peak at the beginning of the test. This has been explained by the depletion of PAHs from pore water due to limited desorption during the bioaccumulation test or, alternatively, by the activation of biotransformation mechanisms in the organisms. In the present study, we exposed the aquatic oligochaetes, Lumbriculus variegatus, to creosote oil-contaminated sediments to examine the bioaccumulation of PAHs and to clarify the importance of contaminant depletion and biotransformation for it. The contaminant depletion was studied by replanting test organisms into fresh, nondepleted test sediments at 3-d intervals over 12 d and by comparing the resulting body burdens to those of the organisms that were not replanted. The biotransformation capability of L. Variegatus was assessed by following the concentration of 1-hydroxypyrene (1-HP), a phase I metabolite of pyrene, in oligochaete tissue during a 15-d test. We observed that the bioaccumulation of most PAHs indeed peaked at the beginning of the test. The concentrations in the replanted organisms were only 1.5 to 2 times higher than in nonreplanted organisms during the first 9 d of the test and, by day 12, no differences were detected. 1-Hydroxypyrene was detected in oligochaete tissue throughout the exposures, and concentrations decreased over time. However, the proportion of 1-HP to pyrene increased linearly during the test. These results indicated that the depletion of contaminants has only a minor effect on their bioaccumulation in oligochaetes and that the cause for the observed bioaccumulation curve shape is rapid elimination of the contaminants and, possibly to some degree, their metabolites.

AK Miles, PL Flint, KA Trust, MA Ricca, SE Spring, DE Arrieta, T Hollmen, BW Wilson

Polycyclic aromatic hydrocarbon exposure in Steller's eiders (Polysticta stelleri) and harlequin ducks (Histronicus histronicus) in the eastern Aleutian Islands, Alaska, USA

Environmental Toxicology and Chemistry, 2007, Vol 26, Iss 12, pp 2694-2703

Seaducks may be affected by harmful levels of PAHs at seaports near the Arctic. As an indicator of exposure to PAHs, we measured hepatic enzyme 7-ethoxyresorufin-O-deethylase activity (EROD) to determine cytochrome P4501A induction in Steller's eiders (Polysticta stelleri) and Harlequin ducks (Histronicus histronicus) from Unalaska, Popof, and Unga Islands (AK, USA) in 2002 and 2003. We measured PAHs and organic contaminants in seaduck prey samples and polychlorinated biphenyl congeners in seaduck blood plasma to determine any relationship to EROD. Using Akaike's information criterion, species and site differences best explained EROD patterns: Activity was higher in Harlequin ducks than in Steller's eiders and higher at industrial than at nonindustrial sites. Site-specific concentrations of PAHs in blue mussels ([Mytilus trossilus] seaduck prey; PAH concentrations higher at Dutch Harbor, Unalaska, than at other sites) also was important in defining EROD patterns. Organochlorine compounds rarely were detected in prey samples. No relationship was found between polychlorinated biphenyl congeners in avian blood and EROD, which further supported inferences derived from Akaike's information criterion. Congeners were highest in seaducks from a nonindustrial or reference site, contrary to PAH patterns. To assist in interpreting the field study, 15 captive Steller's ciders were dosed with a PAH known to induce cytochrome P4501A. Dosed, captive Steller's ciders had definitive induction, but results indicated that wild Steller's eiders were exposed to PAHs or other inducing compounds at levels greater than those used in laboratory studies. Concentrations of PAHs in blue mussels at or near Dutch Harbor (similar to 1,180-5,980 ng/g) approached those found at highly contaminated sites (similar to 4,100-7,500 ng/g).

NCM Gomes, LR Borges, R Paranhos, FN Pinto, E Krogerrecklenfort, LCS MendoncaHagler, K Smalla

Diversity of ndo genes in mangrove sediments exposed to different sources of polycyclic aromatic hydrocarbon pollution

Applied and Environmental Microbiology, 2007, Vol 73, Iss 22, pp 7392-7399

PAH pollutants originating from oil spills and wood and fuel combustion are pollutants which are among the major threats to mangrove ecosystems. In this study, the composition and relative abundance in the sediment bacterial communities of naphthalene dioxygenase (ndo) genes which are important for bacterial adaptation to environmental PAH contamination were investigated. Three urban mangrove sites which had characteristic compositions and levels of PAH compounds in the sediments were selected. The diversity and relative abundance of ndo genes in total community DNA were assessed by a newly developed ndo denaturing gradient gel electrophoresis (DGGE) approach and by PCR amplification with primers targeting ndo genes with subsequent Southern blot hybridization analyses. Bacterial populations inhabiting sediments of urban mangroves under the impact of different sources of PAH contamination harbor distinct ndo genotypes. Sequencing of cloned ndo amplicons comigrating with dominant DGGE bands revealed new ndo genotypes. PCR-Southern blot analysis and ndo DGGE showed that the frequently studied nah and phn genotypes were not detected as dominant ndo types in the mangrove sediment I However, ndo genotypes related to nagAc-like genes were detected, but only in oil-contaminated mangrove sediments. The long-term impact of PAH contamination, together with the specific environmental conditions at each site, may have affected the abundance and diversity of ndo genes in sediments of urban mangroves.

S deMora, JP Villeneuve, E Wyse

An overview of laboratory performance studies conducted by the IAEA for marine pollution studies of metals and organic contaminants

Accreditation and Quality Assurance, 2007, Vol 12, Iss 11, pp 587-592

spects of the International Atomic Energy Agency (IAEA) Analytical Quality Control Services (AQCS) for marine environmental studies are discussed, focusing on recent laboratory performance studies (LPS) and the production of reference materials for trace metals and organic compounds in various marine matrices. The IAEA has organized seventeen global interlaboratory studies for a range of organic contaminants. Of note has been the inclusion of numerous polychlorinated biphenyl congeners (PCBs) and some sterols of anthropogenic origin. Concurrently, there have been eleven worldwide intercomparison exercises for trace metals in the marine environment, most of which included methylmercury. Although such interlaboratory studies can help improve performance in individual laboratories and regional laboratory networks, the results reveal that problems remain in the determination of some metals and many organic contaminants.

CO Ania, B Cabal, JB Parra, J Pis

Importance of the hydrophobic character of activated carbons on the removal of naphthalene from the aqueous phase

Adsorption Science & Technology, 2007, Vol 25, Iss 3-4, pp 155-167

A commercial activated carbon was systematically modified by heat treatment at 450 degrees C and 850 degrees C to obtain a series of carbons with various oxygen contents, porous structures and surface functionalities. The carbons were used to investigate the role of adsorbent properties on the removal of naphthalene from aqueous solution. The results confirmed that the adsorption of naphthalene depended strongly on the pore-size distribution of the adsorbent. DTG analysis of the exhausted samples indicated that adsorption forces were stronger in carbons with pores of dimensions close to those of naphthalene. Functionalization of the carbon also influenced its overall adsorption capacity, with uptake being favoured in carbons of a basic nature. The hydrophilic character of the carbons gave rise to strong water competition due to increasing polarity in the adsorbents. This polarity created hydration clusters that reduced the accessibility and affinity of naphthalene molecules to the inner pore structure.

WH Orem, CA Tatu, HE Lerch, CA Rice, TT Bartos, AL Bates, S Tewalt, MD Corum

Organic compounds in produced waters from coalbed natural gas wells in the Powder River Basin, Wyoming, USA

Applied Geochemistry, 2007, Vol 22, Iss 10, pp 2240-2256

The organic composition of produced water samples from coalbed natural gas (CBNG) wells in the Powder River Basin, WY, sampled in 2001 and 2002 are reported as part of a larger study of the potential health and environmental effects of organic compounds derived from coal. The quality of CBNG produced waters is a potential environmental concern and disposal problem for CBNG producers, and no previous studies of organic compounds in CBNG produced water have been published. Organic compounds identified in the produced water samples included: phenols, biphenyls, N-, O-, and S-containing heterocyclic compounds, PAHs, aromatic amines, various non-aromatic compounds, and phthalates. Many of the identified organic compounds (phenols, heterocyclic compounds, PAHs) are probably coal-derived. PAHs represented the group of organic compounds most commonly observed. Concentrations of total PAHs ranged up to 23 mu g/L. Concentrations of individual compounds ranged from about 18 to <0.01 mu g/L. Temporal variability of organic compound concentrations was documented, as two wells with relatively high organic compound contents in produced water in 2001 had much lower concentrations in 2002. In many areas, including the PRB, coal strata provide aquifers for drinking water wells. Organic compounds observed in produced water are also likely present in drinking water supplied from wells in the coal. Some of the organic compounds identified in the produced water samples are potentially toxic, but at the levels measured in these samples are unlikely to have acute health effects. The human health effects of low-level, chronic exposure to coal-derived organic compounds in drinking water are currently unknown. Continuing studies will evaluate possible toxic effects from low level, chronic exposure to coal-derived organic compounds in drinking water supplies. Published by Elsevier Ltd.

K Tyrpien, M SzutnskaKostrzewska, C Dobosz

Optimisation of densitometric fluorescence detection conditions of selected carcinogenic compounds in planar chromatography

Chemia Analityczna, 2007, Vol 52, Iss 5, pp 749-756

The aim of the presented research was to optimize fluorescence detection conditions for selected biological active organic compounds after their TLC separation using densitometry. Application of fluorescence to a quantitative analysis of organic compounds requires measuring fluorescence vs. Time dependence separately for each determined compound. In this paper, time changes of fluorescence intensity for different carcinogenic compound groups have been presented.

XC Wang, AC Li

Preservation of black carbon in the shelf sediments of the East China Sea

Chinese Science Bulletin, 2007, Vol 52, Iss 22, pp 3155-3161

Concentrations and carbon isotopic (C-14, C-13) compositions of black carbon (BC) were measured for three sediment cores collected from the Changjiang River estuary and the shelf of the East China Sea. BC concentrations ranged from 0.02 to 0.14 mg/g (dry weight), and accounted for 5% to 26% of the sedimentary total organic carbon (TOC) pool. Among the three sediment cores collected at each site, sediment from the Changjiang River estuary had relatively high BC contents compared with the sediments from the East China Sea shelf, suggesting that the Changjiang River discharge played an important role in the delivery of BC to the coastal region. Radiocarbon measurements indicate that the ages of BC are in the range of 6910 to 12250 years old B. P. (before present), that is in general, 3700 to 9000 years older than the C-14 ages of TOC in the sediments. These variable radiocarbon ages suggest that the BC preserved in the sediments was derived from the products of both biomass fire and fossil fuel combustion, as well as from ancient rock weathering. Based on an isotopic mass balance model, we calculated that fossil fuel combustion contributed most (60%. 80%) of the BC preserved in these sediments and varied with depth and locations. The deposition and burial of this ''slow-cycling'' BC in the sediments of the East China Sea shelf represent a significant pool of carbon sink and could greatly influence carbon cycling in the region.

MJ Rospondek, L Marynowski, M Gora

Novel arylated polyaromatic thiophenes: Phenylnaphtho[b]thiophenes and naphthylbenzo[b]thiophenes as markers oforganic matter diagenesis buffered by oxidising solutions

Organic Geochemistry, 2007, Vol 38, Iss 10, pp 1729-1756

Three naphtho[b]thiophenes (asymmetric dibenzothiophene isomers) are minor components relative to the prevailing dibenzothiophene constituents of aromatic fractions of diagenetically oxidised marine sedimentary rocks. Interestingly, the rocks containing naphtho[b]thiopheries often also contain their arylated derivatives, phenylnaphtho[b]thiophenes, as major components relative to phenyldibenzothiophenes. Both these series are accompanied by other structural isomers, i.e., naphthylbenzo[b]thiophenes. To our knowledge, phenylnaphtho[b]thiophenes and their naphthylbenzo[b]thiophene isomers have not been reported in geological samples and are unambiguously identified here using synthetic standards. The distribution of arylated thiophenic polycyclic aromatic compounds strongly depends on maturity. At low maturity, where kinetically controlled distribution of the arylated thiophenes is expected, the greatest number of isomers is observed, suggesting that low regioselectivity reactions are involved in their formation. At the beginning of the oil window, small amounts of unstable 3-phenylnaphtho[b]thiophenes, together with three 2-phenylnaphtho[b]thiophenes, naphthylbenzo[b]thiophenes, with major 2-(2-naphthyl)benzo[b]thiophene, and all four possible phenyldibenzothiophenes, with abundant kinetically favoured 1- and 4-substituted isomers, are present. Experimental free radical phenylation of dibenzothiophene yielded a phenyldibenzothiophene isomeric distribution very similar to that observed in natural samples, but different from that resulting from ionic phenylation. Since these arylated polycyclic aromatic thiophenes occur exclusively in samples in which sedimentary pyrite was hydrothermally transformed to hematite/goethite as a result of rock interaction with oxidising brines, such solutions, usually rich in benzene, can be considered as a potential source of phenyl species. At more advanced stages of maturity, 3-phenylnaphtho[2,1-b]thiophenes are transformed to 2-phenylnaphtho[2,1-b]thiophenes, as revealed by artificial maturation experiments. In turn, severe heating of 2-phenylnaphtho[2,1-b]thiophene leads to its complete disappearance and the formation of dibenzothiophene and phenyldibenzothiophenes. Under the same conditions, only phenyldibenzothiophenes isomerise, presumably by a 1,2-phenyl shift, and 1-phenyldibenzothiophene also cyclises to triphenyleno[1,12-bcd]thiophene. The thermodynamically controlled distribution of phenyldibenzothiophenes, dominated by 3- and 2-substituted isomers, is reached at about 1.2% R-r (vitrinite reflectance). The distribution is similar to that encountered in hydrothermal petroleum generated above 300 degrees C in the rift system of the Guayamas Basin. Such a distribution can be experimentally obtained via prolonged heating a mixture of all possible phenyldibenzothiophene isomers at 330 degrees C in the presence of an acidic clay catalyst. The ratio between the sum of all phenyldibenzothiophenes and 2-phenyinaphtho[b]thiophene plus 2-(2-naphthyl)benzo[b]thiophene changes regularly with

GW Lien, CY Chen, CF Wu

Analysis of polycyclic aromatic hydrocarbons by liquid chromatography/tandem mass spectrometry using atmospheric pressure chemical ionization or electrospray ionization with tropylium post-column derivatization

Rapid Communications in Mass Spectrometry, 2007, Vol 21, Iss 22, pp 3694-3700

PAHs with four to six rings are potent carcinogens. This study analyzed ten of the sixteen US EPA priority PAHs using reversed-phase liquid chromatography/tandem mass spectrometry (LC/MS/MS) in selected reaction monitoring mode with two ionization sources: positive atmospheric pressure chemical ionization (APCI+) or positive elecrtrospray ionization (ESI+) with tropylium post-column derivatization. Several factors were investigated, including mobile phases, stationary phases of columns and chromatographic temperature, to determine how optimal separation and sensitivity might be achieved. Methanol used as an organic mobile phase provided better sensitivities for most PAHs than acetonitrile, although some PAHs co-eluted. Acidic buffers did not increase analyte signals. Use of Restek Pinnacle II PAH columns (250 x 4.6 mm or 250 x 2.1 mm, 5 mu m) with water/acetonitrile gradient at 27 degrees C made possible a good separation of the ten analytes. [M](+center dot) were the best precursor ions in both APCI and ESI, although fluoranthene could not be detected in ESI mode when tropylium post-column derivatization was performed. [M-28](+) and [M-52](+) were the major product ions of PAHs after collision-induced dissociation, a result of neutral losses Of C2H4 and (C2H2)(2), respectively. Chromatographic separation for PAH isomers was crucial because the mass spectra were so similar that even MS/MS could not distinguish them from each other. The recoveries of sample preparations of PAHs spiked onto air-sampling filters ranged between 77.5 and 106% with relative standard deviations between 1.1 and 15.9%. This method was validated by analyzing NIST SRM 1649a (urban dust), producing results comparable with the certified PAH concentrations. The detection limits using APCI and ESI interfaces, defined as three times the noise levels, ranged between 0.23 and 0.83 ng and between 0.16 and 0.84 ng of on-column injection, respectively.
XL Qu, XR Wang, DQ Zhu

The partitioning of PAHs to egg phospholipids facilitated by copper and proton binding via cation-pi interactions

Environmental Science & Technology, 2007, Vol 41, Iss 24, pp 8321-8327

The partitioning to lipid-containing solids (cell membranes, natural organic matters) plays an important role in the fate of organic pollutants. We herein studied sorption of a series of aromatic compounds from aqueous solution to gel-phase egg phospholipids. The regression line describing the free-energy relationship between lipid-water distribution coefficient (K-d) and n-octanol - water partition coefficient (K-OW) for the highpolar compounds (phenolics, dinitrobenzene, trinitrobenzene) is displaced upward relative to the low-polar compounds (chlorobenzenes, PAHs, nitrobenzene, dichlorobenzonitrile), suggesting additive polar extra-interactions besides hydrophobic effects in sorption. Binding of Cu2+ or decreasing pH increases sorption of the three and fourring PAHs but not the rest compounds. These results led us to propose a specific sorption mechanism, cation-pi bonding between PAHs and complexed metal ions or protonated amine groups of phospholipids. The Cu2+-PAH complexation in solution was supported by the observation that PAHs enhance the saturated solubility of CUSO4 in chloroform, and the enhancement correlates with pi-donor strength of PAH (pyrene > phenanthrene > naphthalene). The electron coupling between the protonated amine groups of phospholipids and PAHs in chloroform was verified by the electronic deshieldinginduced downfield chemical shifts of phenanthrene at low pH in the H-1 NMR spectrum.

YP Xu, F Spurlock, ZJ Wang, J Gan

Comparison of five methods for measuring sediment toxicity of hydrophobic cantaminants

Environmental Science & Technology, 2007, Vol 41, Iss 24, pp 8394-8399

Sediment toxicity from hydrophobic organic compounds (HOCs) is complicated by chemical partitioning among multiple phases and sediment-specific bioavailability. In this study, we used three hydrophobic pyrethroid insecticides as test compounds and derived 10-d median lethal concentrations (LC50s) for Chironomus tentans in three different sediments. The LC50s were expressed using HOC concentrations on a bulk sediment basis (C-s), organic carbon (OC)-normalized sediment basis (Cs-oc), porewater basis (C-PW), dissolved organic carbon (DOC)-normalized porewater basis (CPW-DOC), and freely dissolved porewater basis (C-free). The bulk phase Cs and C-PW yielded highly variable LC50s across sediment types, whereas the use of normalized concentrations Cs-oc and CPW-DOC generally reduced variability due to sediment type but not that due to aging. In contrast, LC50s based on Cfree were essentially independent of sediment conditions. The sediment porewater samples contained approximately 20-90 mg L-1 DOC, and the Cfree expressed as a percentage of the total bulk pore water concentration ranged from 9 to 28% for fenpropathrin (mean = 19%), 8 to 18% for bifenthrin (mean = 13%), and 3 to 8% for cyfluthrin (mean = 6%) across the different sediments. These results indicate that the use of Cfree reduces uncertainties caused by sediment variables such as OC properties and aging effects.

YT Chang, JF Lee, HP Chao

Variability of communities and physiological characteristics between free-living bacteria and attached bacteria during the PAH biodegradation in a soil/water system

European Journal of Soil Biology, 2007, Vol 43, Iss 5-6, pp 283-296

The biodegradation of PAHs via free-living and attached micro-organisms in soil/water systems was observed in order to examine the variability in the community dynamics and physiological profiles of the microorganisms. As determined by fluorescence in situ hybridization (FISH), the Domain Bacteria, consisting of three phyla alpha-, beta- and gamma-Proteobacteria, reached 41.27-56.05% of all organisms in the soil/water system for PAH biodegradation. Among the free-living species, Proteobacteria, including Brevundimonas, (Pseudomonas) diminuta, Caulobacter spp., Mycoplana bullata, Acidovorax spp. And Pseudomonas aeruginosa were found to be dominant-making up 93.51-99.80% of the population-and therefore seem to be associated with PAH biodegradation. Total plate count numbers and the count of Pseudomonas sp. Present in the free-living population increased to between 10(3) and 10(6) CFU ml(-1) when clay with very low organic matter content was used as the matrix for PAH degradation. However, total plate count microbial numbers increased to only 10(1)-10(2) CFU ml(-1) using natural soil from Taichung containing 1.883% organic matter. The soil organic content (SOM) seemed to affect the mass transfer of PAH in soil, leading to the difference in PAH biodegradation. Two different approaches, which included community-level physiological profiling (CLPP) and ectoenzymatic activities, were used to explain the functional diversity between free-living and attached bacteria. The free-living and attached bacterial communities from the clay system showed proportionately greater differences using CLPP. Relatively high levels of esterases, aminopeptidases and some specific glycolysis-gluconeogenesis enzymes gave an identifiable correlation with PAH biodegradation. The differences in bacterial composition, numbers and physiological characteristics show that free-living and attached micro-organisms may play different biochemical roles in PAH degradation in soil.
M Derudi, G Venturini, G Lombardi, G Nano, R Rota

Biodegradation combined with ozone for the remediation of contaminated soils

European Journal of Soil Biology, 2007, Vol 43, Iss 5-6, pp 297-303

The effectiveness of the SS-SBR (Soil Slurry - Sequencing Batch Reactor) process for the remediation of soils contaminated by several organic pollutants has been evaluated. Experimental tests have been performed on two different soils, a spiked one and an industrial aged soil. The spiked soil, artificially contaminated, has been prepared trying to simulate the pollution of an industrial aged soil in terms of number and kind of contaminants. PAHs and phenols degradation has been particularly investigated because they are considered persistent and recalcitrant. Concerning the spiked soil, removal efficiencies higher than 95% in 6 to 9 weeks have been found for all the pollutants, except for five-rings PAHs; however, these compounds were partly removed in I I to 13 weeks. Good results have been achieved also for the industrial aged soil with a maximum removal of about 80% in 7-8 weeks. To enhance the pollutants degradation, trying to obtain a faster remediation, the biological treatment has been combined with a chemical oxidation with ozone. The best degradation effectiveness of the combined process has been obtained applying the ozonation after few days of the biological treatment. Therefore, a combined biological and chemical treatment allowed to markedly improve the remediation of contaminated soils.
K Kimaszewska, Z Polkowska, J Namiesnik

Influence of mobile sources on pollution of runoff waters from roads with high traffic intensity

Polish Journal of Environmental Studies, 2007, Vol 16, Iss 6, pp 889-897

This paper presents the results of monitoring and evaluating the degree of environmental pollution in Gdansk, Poland, based on the analysis of rainwater and runoff waters from roads with high traffic intensity. Rainwater and road runoff were collected at two sites located in Gdansk. The concentrations of the following analytes were determined: petroleum hydrocarbons (PH), polycyclic aromatic hydrocarbons (PAH), heavy metals, anions, cations and pH. Road runoff from the two sites was slightly basic with average pH values ranging from 7.04 to 7.45. Heavy metals concentrations in runoff water samples were higher than in rainwater samples. Higher concentrations of heavy metals were observed in precipitation samples and runoff samples during the day, which is connected with traffic intensity. The concentration of ions, PH and PAH in runoff waters was higher than in precipitation waters and increased during the day, together with increasing traffic intensity. Overall, the results confirmed that road runoff waters are heavily polluted and their quality should be monitored.

P Shukla, M Gopalani, DS Ramteke, SR Wate

Influence of salinity on PAH uptake from water soluble fraction of crude oil in Tilapia mossambica

Bulletin of Environmental Contamination and Toxicology, 2007, Vol 79, Iss 6, pp 601-605

Accidents during marine transport and offshore production facilities often are responsible for oil spills in the open sea. In few cases, these oil slicks drift towards the shore and further into the estuaries, which serve as an important spawning and nursing grounds for many fish species. This study examined the role of salinity in the uptake and accumulation of toxic PAH from crude oil in select somatic and reproductive organs of Tilapia mossambica. Our results showed significantly (ANOVA, p < 0.01) lower PAH solubility in higher salinity waters and its uptake by fish. The differences were largest with the low molecular weight (LMW) two (naphthalenes) and three (phenanthrene) ring compounds as compared with higher molecular weight (HMW) compounds such as pyrene (four ringed).

A Malik, VK Singh, KP Singh

Occurrence and distribution of persistent trace organics in rainwater in an urban region (India)

Bulletin of Environmental Contamination and Toxicology, 2007, Vol 79, Iss 6, pp 639-645

The rainwater samples collected from the Lucknow city (India) were analyzed for selected organochlorine pesticides (OCPs) and polycyclic aromatic hydrocarbons (PAHs). HCH-isomers contributed most to the Sigma OCPs with the highest levels of beta-HCH isomer. The OCPs, which are currently banned in the country, were also observed. The residue levels of Sigma OCPs in rainwater samples ranged between BDL and 447.17 ng L-1. Endrin, beta-endosulfan, heptachlor epoxide B and methoxychlor could not be detected in any of the sample. The levels of Sigma PAHs in rainwater samples ranged between 19.32 and 11,112.09 ng L-1 and the most abundant hydrocarbon was acenaphthylene. Further, the lower molecular weight PAHs dominated over the high molecular weight compounds.

ECP doRego, ADP Netto

PAHs and BTEX in groundwater of gasoline stations from Rio de Janeiro City, Brazil

Bulletin of Environmental Contamination and Toxicology, 2007, Vol 79, Iss 6, pp 660-664
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PAHs and BTEX were studied in groundwater from monitoring wells of gasoline stations of Rio de Janeiro City, Brazil during 2003 and 2004. Total PAH concentration ranged from 0.05 to 84.9 mu g/L. Total BTEX concentration varied between not-detected to 3.6 x 10(-3) mu g/L. Some samples exceeded the maximum concentration limit of Brazilian regulations for benzene in fresh or drinking water. Carcinogenic PAHs were found in few samples but only one sample in each year exceeded the regulated concentrations for benzo[a]pyrene. The concentrations of PAHs and BTEX indicate that some places may be contaminated by gasoline leakage.

A Ramsak, K Stopar, K Sepcic, M BerdenZrimec, O Bajt, A Malej

Reflection of hydrocarbon pollution on hepatic EROD activity in the black goby (Gobius niger)

Environmental Toxicology and Pharmacology, 2007, Vol 24, Iss 3, pp 304-310

Hepatic ethoxyresorufin-O-deethylase (EROD) activity was measured in black gobies (Gobius niger) collected from seven sampling sites along the Slovenian coast during spawning and non-spawning periods. Sediments from the same sites were tested for their toxicity and for total PAH content. EROD activity was significantly higher during the non-spawning period in winter than during the spawning period in spring and generally correlated well with increased total PAH content in sediments and with sediment toxicity. An 11-fold increase of EROD activity was induced 48 h after injecting 10 mu g g(-1) weight of benzo(a)pyrene into black gobies. On the basis of these results and of its ecological characteristics, the black goby is proposed as a suitable candidate for future biomonitoring programmes.
V Librando, A Alparone, Z Minniti

Computational note on anharmonic infrared spectrum of naphthalene

Journal of Molecular Structure - Theochem, 2007, Vol 847, Iss 1-3, pp 23-24

Harmonic and anharmonic vibrational wave numbers of fundamental and overtone transitions of naphthalene were computed using the B3LYP density functional and 6-311G** basis set. Anharmonic corrections were introduced through second-order perturbation theory. Comparisons between experimental and calculated data show that the anharmonic approach is significantly superior to both unscaled and scaled harmonic treatments. (c) 2007 Elsevier B.V. All rights reserved.

CK Ahn, YM Kim, SH Woo, JM Park

Selective adsorption of phenanthrene dissolved in surfactant solution using activated carbon

Chemosphere, 2007, Vol 69, Iss 11, pp 1681-1688

Selective adsorption of a hazardous hydrophobic organic compound (HOC) by activated carbon as a means of recovering surfactants after a soil washing process was investigated. As a model system, phenanthrene was selected as a representative HOC and Triton X-100 as a nonionic surfactant. Three activated carbons that differed in size (Darco 20-40 (D20), 12-20 (D12) and 4-12 (D4) mesh sizes) were used in adsorption experiments. Adsorption of surfactant onto activated carbon showed a constant maximum above the critical micelle concentration, which were 0.30, 0.23, 0.15 g g(-1) for D20, D12, and D4, respectively. Selectivity for phenanthrene to Triton X-100 was much higher than I over a wide range of activated carbon doses (0-6 g l(-1)) and initial phenanthrene concentrations (10-110 mg l(-1)). Selectivity generally increased with decreasing particle size, increasing activated carbon dose, and decreasing initial concentration of phenanthrene. The highest selectivity was 74.9, 57.3, and 38.3 for D20, D12, and D4, respectively, at the initial conditions of 10 mg l(-1) phenanthrene, 5 g l(-1) Triton X-100 and 1g l(-1) activated carbon. In the case of D20 at the same conditions, 86.5% of the initial phenanthrene was removed by sorption and 93.6% of the initial Triton X-100 remained in the solution following the selective adsorption process. The results suggest that the selective adsorption by activated carbon is a good alternative for surfactant recovery ill a soil washing process.
YT Li, FB Li, TB Zhang, GY Yang, JJ Chen, HF Wan

Pollution assessment, distribution and sources of PAHs in agricultural soils of Pearl River Delta - The biggest manufacturing base in China

Journal of Environmental Science and Health Part A - Toxic/Hazardous Substances & Environmental Engineering, 2007, Vol 42, Iss 13, pp 1979-1987

A large scale of soil survey was performed to determine the contents, distributions and sources of 16 PAHs in 231 agricultural soils under 3 land-use types from 5 regions of the subtropical Pearl River Delta (PRD). The average sum of 16 PAHs in all soil samples is 316.5 mu g center dot kg(-1), with range from ND to 4079 mu g center dot kg(-1). Three- and 4-ring PAHs are the most abundant PAHs that contribute to 73.0% of total contents. The most abundant components are phenanthrene, benzo(b)fluoranthene and fluoranthene. ANOVA and principal component analyses (PCA) indicate that soil samples from Dongguan and Zhongshan contain greater PAHs than other regions. More abundant carcinogenic and higher molecular weight PAHs accumulated in soils from Dongguan and Zhongshan, while higher low molecular weight PAHs were in soils from Guanghzou, Huizhou and Shunde. Soil PAHs from 3 land uses are not statistically different. Additionally, 5 PAH compound ratios suggest that soil PAHs in PRD derived from mixture of pyrogenic and petrogenic sources, but the majorities are pyrogenic sources. PAHs were further identified as mixture of petroleum combustion and grass, wood, and coal combustion. Some soil PAHs were revealed vehicle emission, coal soot and petroleum sources. The 5 regions showed different PAHs sources according to some compound ratios, but no marked distinction between regions from 2 banks of the Pearl River because of major wind direction, distribution of riverway and industry.

P Chatonnet, J Escobessa

Impact of toasting oak barrels on the presence of polycyclic aromatic hydrocarbons in wine

Journal of Agricultural and Food Chemistry, 2007, Vol 55, Iss 25, pp 10351-10358

Toasting Quercus sp. Oak wood is one of the key stages in manufacturing barrels intended for aging wines and spirits. During this operation, the increase in temperature causes variable modifications in the physical structure and, more importantly, the chemical composition of the wood. PAHs are high-risk molecules likely to be formed during toasting of the wood and later extracted by wine or spirits in direct contact with the barrel. In the context of an analysis of all potential sources of risk associated with the manufacture of barrels for winery use [prevention policy defined using a Hazard Analysis Critical Control Point (HACCP) approach], we carried out a preliminary study to provide a more accurate assessment of potential risks related to the presence of PAH in cooperage and winemaking. Wood toasted to different levels under different conditions, as well as wines aged in barrels made using different methods, was analyzed by gas chromatography and mass spectrometry (GC-MS) for the identification of the main PAH present, quantification of each of the molecules extracted, and estimation of any possible toxicological risks, via a comparison of values with those measured in other types of food. The results clearly showed that the heating processes associated with barrel production actually resulted in the formation of various molecules in the PAH family. However, only a minority of the target PAH presented high toxicity, particularly carcinogenic potential. Because of the specific toasting process used, benzo[a]pyrene, the best-known, and one of the most dangerous, contaminants, was not significantly present in toasted barrel wood. In view of the PAH concentrations in wood and the low solubility of these compounds, their extraction in wine is apparently relatively slow and limited. Finally, comparing the overall PAH concentrations, and particularly those of the most toxic compounds, with estimated absorption from food or the environment, we found it was obvious that the contribution of toasted barrels to the total amount was extremely low and should not, therefore, be considered a major health concern.

L Jeanneau, P Faure, E Jarde

Influence of natural organic matter on the solid-phase extraction of organic micropollutants - Application to the water-extract from highly contaminated river sediment

Journal of Chromatography A, 2007, Vol 1173, Iss 1-2, pp 1-9

In freshwater systems, organic micropollutants are bound to natural organic matter (NOM), which is responsible for a decrease in their recoveries by solid-phase extraction (SPE). This ''negative effect'' has been investigated for the SPE of polycyclic aromatic hydrocarbons (PAHs), oxygenated PAHs, nitrated PAHs and n-alkanes from salt water using Aldrich humic acid as a model of NOM. The effect has been partially obviated by the addition of isopropanol as a surfactant. The SPE protocol, developed with isopropanol, has been applied to the water-extract of a highly contaminated sediment. The water-extract has been size fractionated by cross-flow ultrafiltration into particulate (PM), colloidal (CM) and truly dissolved matter (tDM). Organic extracts from SPE experiments have been analyzed by gas chromatography-mass spectrometry. The major classes of molecules are heteroaromatic PAHs and PAHs. Those molecules are mainly bound to the tDM, which highlights: (1) the competition between organic micropollutants and natural organic molecules for available sorption sites and (2) the toxicological hazard linked to the mobilization of sediments highly contaminated by both industrial and urban activities.
WD Wang, YM Huang, WQ Shu, H Cao

Multiwalled carbon nanotubes as adsorbents of solid-phase extraction for determination of polycyclic aromatic hydrocarbons in environmental waters coupled with high-performance liquid chromatography

Journal of Chromatography A, 2007, Vol 1173, Iss 1-2, pp 27-36

Multimalled carbon nanotubes (MWCNTs) were used as a novel kind of solid-phase extraction adsorbents in this work as well as an analytical method based on MWCNTs solid-phase extraction (SPE) combined with high-performance liquid chromatography (HPLC) was established for the determination of polycyclic aromatic hydrocarbons (PAHs), some of which belong to typical persistent organic pollutants (POPs) owing to their carcinogenicity and endocrine disrupting activity. Several conditions that probably affected the extraction efficiency including the eluent volume, sample flow rate, sample pH and the sample volume were optimized in detail. The characteristic data of analytical performance were determined to investigate the sensitivity and precision of the method, and the method was applied to the determination of PAHs in environmental water samples such as river water sample, tap water sample and wastewater sample from the constructed wetland effluent. The experimental results indicated that here were excellent linear relationship between peak area and the concentration of PAHs over the range of 0.04-100 mu g L-1, and the precisions (RSD) were 1.7-4.8% under the optimal conditions. The detection limits of proposed method for the studied PAHs were 0.005-0.058 mu g L-1 (S/N=3). The recoveries of PAHs spiked in environmental water samples ranged from 78.7 to 118.1%. It was concluded that MWCNTs packed cartridge coupled with HPLC was an excellent alternative for the routine analysis of PAHs at trace level.
TG Luan, SH Fang, Y Zhong, L Lin, SMN Chan, CY Lan, NFY Tam

Determination of hydroxy metabolites of polycyclic aromatic hydrocarbons by fully automated solid-phase microextraction derivatization and gas chromatography-mass spectrometry

Journal of Chromatography A, 2007, Vol 1173, Iss 1-2, pp 37-43

A fully automated sample pretreatment method was developed for the detection of mono and dihydroxy metabolites of PAHs by gas chromatography-mass spectrometry in the selected ion monitoring mode. Direct immersion solid-phase microextraction for the extraction of target compounds and the headspace on-fiber silylation with NO-bis(trimethylsilyl)trifluoroacetamide were performed automatically by a multipurpose autosampler (MPS2). The operating conditions including extraction time, derivatization time, ionic strength, pH, and incubation temperature were optimized. Calibration responses of nine metabolites of PAHs over a concentration range of 0.1-100 mu g L-1 with a correlation coefficient of 0.999 were obtained. The detection limits of the nine metabolites in mini pore water, minimal salts medium and soil extract culture medium were in the range of 0.001-0.013, 0.002-0.024 and 0.002-0.134 mu g L-1, respectively, while the respective quantification limits were 0.003-0.044, 0.005-0.081 and 0.008-0.447 mu g L-1. The reliability was confirmed by the traditional solid-phase extraction method. The proposed method could be used to analyze the metabolites of PAHs degraded by microorganisms such as algae and to determine the biodegradation pathways of PAHs.

K Grice, B Nabbefeld, E Maslen

Source and significance of selected polycyclic aromatic hydrocarbons in sediments (Hovea-3 well, Perth Basin, Western Australia) spanning the Permian-Triassic boundary

Organic Geochemistry, 2007, Vol 38, Iss 11, pp 1795-1803

Stable carbon isotopic data for PAHs chrysene and triphenylene, benzo(e)pyrene, 9-methylphenanthrene) in sediments of comparable thermal maturity from a petroleum drill core (Hovea-3 well, Perth Basin, Western Australia) spanning the largest mass extinction event in the past 500 million years (Permian-Triassic boundary) are consistent with an algal kerogen source in the basal Triassic as opposed to a combustion and/or higher-plant source in the underlying Permian sediments. The delta C-13 values of extractable PAHs are less negative in the Permian inertinitic interval (-24.7 parts per thousand to -29.27 parts per thousand) than the Triassic sapropelic interval (-30 parts per thousand. To -33.37 parts per thousand). A strong correlation is evident between delta C-13 of individual PAHs, delta C-13 of kerogen and Rock-Eval pyrolysis hydrogen index providing unequivocal evidence that PAH delta C-13 is mainly controlled by organic matter type. Abundant algal-derived PAHs in basal Triassic sediments may be a global feature; the lack of coal globally in the basal Triassic sediments is also consistent with this observation. The Early Triassic coal gap appears to coincide with the global extinction of peat-forming plants at the end of the Permian, coal did not reappear until the Middle Triassic and Permian levels of plant diversity and thick peat deposits did not recover until the Late Triassic. The PAH isotopic data support the contention that a global anoxic at the end of the Permian period contributed to the gradual worldwide asphyxiation and ultimate extinction of many marine and terrigenous organisms.
C Valderrama, X Gamisans, FXDL Heras, JL Cortina, A Farran

Kinetics of polycyclic aromatic hydrocarbons removal using hyper-cross-linked polymeric sorbents Macronet Hypersol MN200

Reactive & Functional Polymers, 2007, Vol 67, Iss 12, pp 1515-1529

The search for suitable sorbents for PAHs removal from aqueous solutions prompted the evaluation of polymeric resins incorporating new properties that solve many of the existing problems when using granulated-activated carbon. A new type of non-functionalized macroporous hyper cross-linked resin, Hypersol Macronet (MN200) has been evaluated. Analyses of the respective batch rate data, for a family of six PAHs, with two kinetic models, the homogenous diffusion model (HDM) and the shell progressive model (SPM) were carried out. The process is controlled by the rate of diffusion of the solutes (PAHs) penetrating the reacted layer at PAH concentrations for the range 0.1-10 mg L-1. Effective particle-diffusion coefficients (D-eff) were determined from the rate data proposed by both models. The D-eff values from both HMD and SPM equations varied from 5 x 10(-13) -4 x 10(-15) m(2) s(-1). Pore diffusion is considered to be the predominant intraparticle transport mechanism inside the cross-linked polymer. The simplest model, the pore diffusion model, was applied first for data analysis. Close fitting of the data using this model requires that the apparent diffusivities are in the same order than the Brownian diffusivity reported in the literature. As a next step, the model of the next level of complexity, the surface diffusion model, was applied for data analysis. This model can explain the data, and the apparent surface diffusivities are the same order of magnitude as the literature values for similar resins. (c) 2007 Elsevier Ltd. All rights reserved.

