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NJ Rodriguez, A Massol, SH Imam, BR Zaidi

Microbial utilization of toxic chemicals in surface waters of Guayanilla Bay, Puerto Rico: Impact of seasonal variation

Caribbean Journal of Science, 2007, Vol 43, Iss 2, pp 172-180

A study was conducted on the industrial area waters of Guayanilla Bay to determine the potential for microbial utilization of toxic compounds such as fluorene, naphthalene, phenanthrene, phenol and pentachloro phenol (PCP) as a sole carbon source. Utilization of toxic substrates was determined by using Biolog MT Microplates inoculated with environmental samples. Water quality variables such as pH, salinity, temperature and turbidity were also measured. In general, temporal changes in the Bay influenced the utilization of these compounds, with increased utilization of toxic compounds during rainy season. Heavy rainfall caused perturbation of sediments rich in organic matter, as was evidenced by increased turbidities. This provided both the environment and the substrates necessary for enhanced microbial growth and activity. The levels of dissolved oxygen in the bay water decreased as a result of increased biological activity. Other environmental factors such as fluctuations in temperature, salinity, and pH appear to have little or no impact on microbial utilization of toxic compounds in the bay water.

J Jung, Y Kim, J Kim, DH Jeong, K Choi

Environmental levels of ultraviolet light potentiate the toxicity of sulfonamide antibiotics in Daphnia magna

Ecotoxicology, 2008, Vol 17, Iss 1, pp 37-45

We assessed the phototoxicity of several major sulfonamide antibiotics, i.e., sulfathiazole, sulfamethazine, and sulfamethoxazole, using acute 48 and 96 h Daphnia magna immobilization toxicity test under several indoor and outdoor lighting conditions. The lighting conditions were as follows: (1) fluorescent light only, (2) continuous irradiation with 15 mu W/cm(2) UVB, (3) pulsed irradiation with 90 mu W/cm(2) UVB for 4 h/d, and (4) natural sunlight (outdoors). Laboratory tests showed that phototoxicity resulting from exposure to continuous UVB light generally increased the acute toxicity of the sulfonamides in D. Magna by up to 2.3-fold. However, pulsed UVB exposure resulted in a greater increase in phototoxicity. Compared to fluorescent light only (no UVB), pulsed UVB irradiation (96 h) resulted in 12.0-, 5.8-, and 4.4-fold increases in toxicity for sulfamethazine, sulfathiazole, and sulfamethoxazole, respectively. This suggests that the mode of UV irradiation is more important than the dose (UV-intensity x exposure time) for the photo-enhancement of sulfonamide toxicity. Natural sunlight enhanced the toxicity of the sulfonamides to an even greater degree, likely because of the contribution of UVA light. This study suggests that without taking into account the effects of UV irradiation, it is possible to underestimate the actual consequences of phototoxic sulfonamide antibiotics in the aquatic environment.

CF Shen, SB Huang, ZJ Wang, M Qiao, XJ Tang, CN Yu, DZ Shi, YF Zhu, JY Shi, XC Chen, K Setty, YX Chen

Identification of Ah receptor agonists in soil of E-waste recycling sites from Taizhou area in China

Environmental Science & Technology, 2008, Vol 42, Iss 1, pp 49-55

In recent years, increasing concern has surrounded the consequences of improper electric and electronic waste (e-waste) disposal. In order to mitigate or remediate the potentially severe toxic effects of e-waste recycling on the environment, organisms, and humans, many contaminated sites must first be well-characterized. In this study, soil samples were taken from Taizhou city, one of the largest e-waste disposal centers in China, which was involved in recycling for nearly 30 years. The extracts of the samples were assayed for aryl hydrocarbon receptor (AhR)-mediated ethoxyresorufin-O-deethylase (EROD) induction in the rat hepatoma cell line H4IIE. Some of the target AhR agonists, including polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs), polychlorinated biphenyls (PCBs), and PAHs, were instrumentally analyzed as well. The cause-effect relationship and dose-response relationship between the chemical concentrations of AhR agonists and observed EROD activity were examined. The results showed that soil extracts could induce AhR activity significantly, and the chemically derived 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) equivalents (TEG(cal)) were perfectly correlated to bioassay-derived TCDD equivalents (TEQ(bio); R = 0.96, P < 0.001), which indicated that the known AhR agonists could account for the observed responses. Among different contributors, PCBs accounted for 87.2-98.2% and PCDD/Fs contributed 1.7-11.6% of TEQ(cal), while the contribution of PAHs could almost be neglected. Under these conditions, a quantitative dose-effect relationship between TEQ(PCB) and EROD activity could be evaluated, suggesting that the observed AhR effect was mainly caused by PCBs. Further source identification by congener profiles analysis showed that the crude dismantling of electric power devices and open burning of electric wires and printed circuit boards may be the main sources of these dioxin-like compounds. This study suggests that the combination of in vitro bioassay and chemical analysis is useful to screen, identify, and prioritize AhR agonists in soil from e-waste recycling areas.

N Cofield, AP Schwab, MK Banks

Phytoremediation of polycyclic aromatic hydrocarbons in soil: Part I. Dissipation of target contaminants

International Journal of Phytoremediation, 2007, Vol 9, Iss 5, pp 355-370

Phytoremediation has been demonstrated to be a viable cleanup alternative for soils contaminated with petroleum products. This study evaluated the application of phytoremediation to soil from a manufactured gas plant (MGP) site with high concentrations of recalcitrant, PAHs. Two greenhouse studies investigated the potential dissipation and plant translocation of PAHs by fescue (Festuca arundinacea) and switchgrass ( Panicum virgatum) in the first experiment and zucchini (Curcubita pepo Raven) in the second. The MGP soil was highly hydrophobic and initially inhibited plant growth. Two unplanted controls were established with and without fertilization. In the first experiment, concentrations of PAHs decreased significantly in all treatments after 12 mo. Plant biomass and microbial numbers were statistically equivalent among plant species. PAH concentrations in plant biomass were negligible for fescue and switchgrass. In the second experiment, zucchini enhanced the dissipation of several PAHs after 90 d of treatment when compared to the unvegetated soil. Plant tissue concentrations of PAHs were not elevated in the zucchini roots and shoots, and PAHs were not detectable in the fruit.

RLS Neves, TF Oliveira, RL Ziolli

Polycyclic aromatic hydrocarbons (PAHs) in fish bile (Mugil liza) as biomarkers for environmental monitoring in oil contaminated areas

Marine Pollution Bulletin, 2007, Vol 54, Iss 11, pp 1818-1824

E Darilmaz, F Kucuksezgin

Distribution and origin of hydrocarbons in surficial sediments from the eastern Aegean Sea (Izmir Bay)

Marine Pollution Bulletin, 2007, Vol 54, Iss 11, pp 1824-1830

M Wilhelm, G Eberwein, J Holzer, D Gladtke, J Angerer, B Marczynski, H Behrendt, J Ring, D Sugiri, U Ranft

Influence of industrial sources on children's health - Hot spot studies in North Rhine Westphalia, Germany

International Journal of Hygiene and Environmental Health, 2007, Vol 210, Iss 5, pp 591-599

The aim of this study was to evaluate exposure and health outcome of children living close to industrial sources. Exposure and health outcome was assessed in nearly 1000 children at school beginner age living in the vicinity of industrial sources of three different hot spots (Duisburg North, Duisburg South and Dortmund Horde) and in a rural area of North Rhine Westphalia (NRW), Germany. The cross-sectional study was undertaken between March and May 2000. Exposure assessment comprised modelling of ambient air quality data and human biomonitoring (HBM), Depending on the site-specific contaminants, HBM included the measurement of PAH (polycyclic aromatic hydrocarbons) and benzene metabolites in urine as well as heavy metals in blood and urine. Markers of early effects were DNA strand breaks as measured by the comet assay in lymphocytes and excretion of alpha-1-microglobuline and N-acetyl-beta-D-glucosamidase in urine. Health outcome was assessed by questionnaire, lung function test, dermatological examination as well as by RAST (radioallergosorbent test), patch tests and prick tests. The influence of exposure variables on biomarkers and health outcome was measured by means of multiple linear and logistic regression analysis. The most striking results were as follows. Children living close to a coke oven plant (Duisburg North) had increased levels of PAH metabolites in urine, and DNA exposure was increased. Children living at the Dortmund Horde hot spot (increased chromium and nickel ambient air levels from a steel mill) revealed a high prevalence of allergic sensitizations. Sensitization, especially against nickel, was associated with the current internal nickel exposure, and nickel in ambient air was positively associated with the frequency of allergic symptoms. Children from the hot spot areas bad increased specific airway resistance and total lung capacity as compared to those of the reference area. In Duisburg North particularly, specific airway resistance and total lung capacity significantly increased with increasing TSP (total suspended particulate). The only positive associations between external and internal exposure were found between benzo[a]pyrene in ambient air and 1-hydroxypyrene in urine, and between lead in ambient air and in the blood of the children. It is concluded that despite improvements of the general air quality during the last decades, living in the vicinity of industrial sources results to some extent in increased internal contaminant exposure and in effects on health outcome. Still ongoing studies are aimed to find out whether the increased PAH and DNA exposure of children from Duisburg North had decreased after the coke oven plant had been shut down in 2003, and if the striking results on the high prevalence of allergic sensitization can be confirmed by introducing an expanded cross-sectional study at four hot spots with increased chromium and nickel ambient air levels.
A Prieto, O Zuloaga, A Usobiaga, N Etxebarria, LA Fernandez

Development of a stir bar sorptive extraction and thermal desorption-gas chromatography-mass spectrometry method for the simultaneous determination of several persistent organic pollutants in water samples

Journal of Chromatography A, 2007, Vol 1174, Iss 1-2, pp 40-49

Stir bar sorptive extraction (SBSE) and thermal desorption followed by capillary gas chromatography coupled to mass spectrometry (SBSE-TD-GC-MS) was applied to the simultaneous determination of ultra-traces of 16 polycyclic aromatic hydrocarbons (PAHs), 12 polychlorinated biphenyls (PCBs), 6 phthalate esters (PEs) and 3 nonylphenols (NPs) in water samples. The parameters that could affect the sorption-desorption efficiency were studied. A Plackett-Burman design was used for the screening of the main effects of the experimental parameters related to the desorption step (desorption time, desorption temperature, desorption flow, cryo-focusing temperature and vent pressure). Afterwards, two central composite designs were used to find the optimal process settings for the extraction and desorption steps. The best analytical compromise conditions for the simultaneous determination of analytes from spiked water samples were found to be: sample volume (20 mL, sodium chloride addition (30%), methanol addition (20%), desorption time (10 min), desorption temperature (300 degrees C), desorption flow (23 mL min 1), cryo-focusing temperature (-50 degrees C and vent pressure (7 psi). Remarkable recovery, repeatability and reproducibility were attained. Furthermore, excellent linearities (r(2) = 0.959-0.999) and low detection limits (0. 1-10 ng L-1) were also achieved for the congeners studied. The proposed methodology was applied for the simultaneous determination of PAHs, PCBs, PEs and NPs in sea and estuarine waters. The influence of humic acids on the recovery was also studied.
HE Bronstein, LT Scott

Fullerene-like chemistry at the interior carbon atoms of an alkene-centered C26H12 geodesic polyarene

Journal of Organic Chemistry, 2008, Vol 73, Iss 1, pp 88-93

[GRAPHICS] The title compound (1) undergoes 1,2-addition reactions of both electrophilic and nucleophilic reagents preferentially at the ''interior'' carbon atoms of the central 6:6-bond to give fullerene-type adducts 2, 3, 4, and 5. Such fullerene-like chemistry is unprecedented for a topologically 2-dimensional polycyclic aromatic hydrocarbon and qualifies this geodesic polyarene as a ''bridge'' between the old flat world of PAHs and the new round world of fullerenes. The relief of pyramidalization strain, as in the addition reactions of fullerenes, presumably contributes to the atypical mode of reactivity seen in 1. Molecular orbital calculations, however, reveal features of the nonalternant,7 system in I that may also play an important role. Thus, the fullerene-like chemistry of I may be driven by two or more factors, the relative importances of which are difficult to discern.

MW Hornung, PM Cook, PN Fitzsimmons, DW Kuehl, JW Nichols

Tissue distribution and metabolism of benzo[a]pyrene in embryonic and larval medaka (Oryzias latipes)

Toxicological Sciences, 2007, Vol 100, Iss 2, pp 393-405

The need to understand chemical uptake, distribution, and metabolism in embryonic and larval fish derives from the fact that these early life stages often exhibit greater sensitivity to xenobiotic compounds than do adult animals. In this study, a 6-h acute waterborne exposure immediately after fertilization was used to quickly load the egg with benzo[a]pyrene (BaP). This exposure was used to mimic the initial egg concentration of a persistent bioaccumulative toxicant that could result from maternal transfer. We used multiphoton laser scanning microscopy (MPLSM) in combination with conventional analytical chemistry methods to characterize the tissue distribution of BaP and its principal metabolites in medaka embryos and post-hatch larvae. Embryonic metabolism of BaP was evident by MPLSM prior to liver formation or heart development. A major product of this metabolism was identified by liquid chromatography/mass spectrometry as BaP-3-glucuronide. MPLSM showed that metabolites were sequestered within the yolk, biliary system, and gastrointestinal tract. When the gastrointestinal tract became patent a few days after hatch, the metabolites were rapidly eliminated. These findings indicate that some of the earliest embryonic tissues are metabolically competent and that redistribution of BaP and its metabolic products occurs throughout development. Rapid metabolism of BaP substantially reduces the body burden of parent chemical in the developing embryo, potentially reducing toxicity. It remains unclear whether metabolism of BaP in medaka embryos leads to the formation of DNA adducts associated with genotoxic effects or yields metabolites that later lead to other toxicity in juveniles or adults.

T Gocht, JAC Barth, M Epp, M Jochmann, M Blessing, TC Schmidt, P Grathwohl

Indications for pedogenic formation of perylene in a terrestrial soil profile: Depth distribution and first results from stable carbon isotope ratios

Applied Geochemistry, 2007, Vol 22, Iss 12, pp 2652-2663

Concentrations and isotope compositions of PAHs were determined in natural soils of Southern Germany. In selected profiles perylene concentrations increased with soil depth when compared to the other PAH compounds present. However, its low solubility made vertical transport by seepage water unlikely. Therefore two mechanisms are discussed that could have caused the unusual distribution of perylene in these soils: (a) Atmospheric deposition of combustion-derived (i.e. Pyrogenic) perylene in the top-soil and (b) in situ generation in the sub-soil of these specific terrestrial environments. This could have been caused by microbial activities or other catalytic processes yet unknown. In order to distinguish between pyrogenic and natural generation compound-specific C-13/C-12 ratios (delta C-13) were compared between perylene and other PAHs in samples from the top-soil and sub-soil. Despite successful clean-up of the extracts, low perylene concentrations and peak overlaps with benzo(a)pyrene and benzo(a)pyrene prevented determination of a unique delta C-13 value for perylene in the upper horizon. However, the delta C-13 value of perylene in the sub-soil was 5.7 permille more negative than other equal-mass PAHs (with m/z of 252) in the top-soil, which rather supports in situ generation of perylene in the sub-soil.
Z Zencak, M Elmquist, O Gustafsson

Quantification and radiocarbon source apportionment of black carbon in atmospheric aerosols using the CTO-375 method

Atmospheric Environment, 2007, Vol 41, Iss 36, pp 7895-7906

To make progress towards linking the atmosphere and biogeosphere parts of the black carbon (BC) cycle, a chemothermal oxidation method (CTO-375), commonly applied for isolating BC from complex geomatrices such as soils, sediments and aquatic particles, was applied to investigate the BC also in atmospheric particles. Concentrations and 14 C-based source apportionment of CTO-375 based BC was established for a reference aerosol (NIST RM-8785) and for wintertime aerosols collected in Stockholm and in a Swedish background area. The results were compared with thermal-optical (OC/EC) measurements. For NIST RM-8785, a good agreement was found between the BCCTO-375 concentration and the reported elemental carbon (EC) concentration measured by the ''Speciation Trends Network - National Institute of Occupational Safety and Health'' method (ECNIOSH) with BCCTO-375 of 0.054+/-0.002gg(-1) and ECNIOSH of 0.067+/-0.008gg(-1). In contrast, there was an average factor of ca. 20 difference between BC(CTO-37)5 and ECNIOSH for the ambient Scandinavian wintertime aerosols, presumably reflecting a combination of BCCTO-375 isolating only the recalcitrant soot-BC portion of the BC continuum and the ECNIOSH metric inadvertently including some intrinsically non-pyrogenic organic matter. Isolation of BCCTO-375 with subsequent off-line radiocarbon analysis yielded fraction modern values (fM) for total organic carbon (TOC) of 0.93 (aerosols from a Swedish background area), and 0.58 (aerosols collected in Stockholm); whereas the fM for BCCTO-375 isolates were 1.08 (aerosols from a Swedish background area), and 0.87 (aerosols collected in Stockholm). This radiocarbon-based source apportionment suggests that contribution from biomass combustion to cold-season atmospheric BCCTO-375 in Stockholm was 70% and in the background area 88%.
PJ Stephens, FJ Devlin, S Schurch, J Hulliger

Determination of the absolute configuration of chiral molecules via density functional theory calculations of vibrational circular dichroism and optical rotation: The chiral alkane D-3-anti-trans-anti-trans-anti-trans-perhydrotriphenylene

Theoretical Chemistry Accounts, 2008, Vol 119, Iss 1-3, pp 19-28

The Absolute configuration (AC) of the chiral alkane D-3-anti-trans-anti-trans-anti-trans-perhydrotriphenylene (PHTP), 1, is determined by comparison of density functional theory (DFT) calculations of its vibrational circular dichroism (VCD) and optical rotation (OR) to the experimental VCD and OR of (+)-1, obtained in high enantiomeric excess using chiral gas chromatography. Conformational analysis of 1 demonstrates that the all-chair (CCCC) conformation is the lowest in energy and that other conformations are too high in energy to be significantly populated at room temperature. The B3PW91/TZ2P calculated IR spectrum of the CCCC conformation of 1 is in excellent agreement with the experimental IR spectrum, confirming the conformational analysis and demonstrating the excellent accuracy of the B3PW91 functional and the TZ2P basis set. The B3PW91/TZ2P calculated VCD spectrum of the CCCC conformation of S-1 is in excellent agreement with the experimental VCD spectrum of (+)-1, unambiguously defining the AC of 1 to be S(+)/R(-). The B3LYP/aug-cc-pVDZ calculated OR of S-1 over the range 589-365 nm has the same sign and dispersion as the experimental OR of (+)-1, further supporting the AC S(+)/R(-). Our results confirm the AC proposed earlier by Farina and Audisio. This study provides a further demonstration of the excellent accuracy of VCD spectra predicted using Stephens' equation for vibrational rotational strengths together with the ab initio DFT methodology, and further documents the utility of VCD spectroscopy in determining the ACs of chiral molecules.

AR TimmeLaragy, CJ Cockman, CW Matson, RT DiGiulio

Synergistic induction of AHR regulated genes in developmental toxicity from co-exposure to two model PAHs in zebrafish

Aquatic Toxicology, 2007, Vol 85, Iss 4, pp 241-250

PAHs are pollutants created by the incomplete combustion of carbon, and are increasing in the environment largely due to the burning of fossil fuels. PAHs occur as complex mixtures, and some combinations have been shown to cause synergistic developmental toxicity in fish embryos, characterized by pericardial edema and craniofacial malformations. Previous studies have indicated that in the zebrafish model, this toxicity is mediated by the aryl hydrocarbon receptor 2 (AHR2), and enhanced by inhibition of CYP1A activity. In this study, we further examined this interaction of the model PAH and AHR agonist beta-naphthoflavone (BNF) with and without the AHR partial agonist/antagonist and CYP1A inhibitor alpha-naphthoflavone (ANF) to determine (1) whether ANF was acting as an AHR antagonist, (2) what alterations BNF and ANF both alone and in combination had on mRNA expression of the AHR regulated genes cytochrome P450 (cyp) 1a, 1b1, and 1c1, and the AHR repressor (ahrr2) prior to versus during deformity onset, and (3) compare CYP1A enzyme activity with mRNA induction. Zebrafish embryos were exposed from 24-48 or 24-96 hpf to BNF, 1-100 mu g/L, ANF, 1-150 mu g/L, aBNF+ ANF co-exposure (1 mu gL+ 100 mu g/L), or a DMSO solvent control. RNA was extracted and examined by quantitative real-time PCR. Both BNF and ANF each individually resulted in a dose dependent increase CYP1A, CYP1B1, CYP1C1, and AHRR2 mRNA, confirming their activities as AHR agonists. In the BNF+ANF co-exposures prior to deformity onset, expression of these genes was synergistic, and expression levels of the AHR regulated genes resembled the higher doses of BNF alone. Gene induction during deformities was also significantly increased in the co-exposure, but to a lesser magnitude than prior to deformity onset. EROD measurements of CYP1A activity showed ANF inhibited activity induction by BNF in the co-exposure group; this finding is not predicted by mRNA expression, which is synergistically induced in this treatment. This suggests that inhibition of CYP1A activity may alter metabolism and/or increase the half-life of the AHR agonist(s), allowing for increased AHR activation. This study furthers a mechanistic understanding of interactions underlying PAH synergistic toxicity.
L Cavalca, MA Rao, S Bernasconi, M Colombo, V Andreoni, L Gianfreda

Biodegradation of phenanthrene and analysis of degrading cultures in the presence of a model organo-mineral matrix and of a simulated NAPL phase

Biodegradation, 2008, Vol 19, Iss 1, pp 1-13

Two mixed bacterial cultures (CB-BT and CI-AT) degraded phenanthrene when it was: (i) in the presence of either hexadecane as a non aqueous phase liquid or a montmorillonite-Al(OH)x-humic acid complex as a model organo-mineral matrix; (ii) sorbed to the complex, either alone or in the presence of hexadecane. The cultures had different kinetic behaviours towards phenanthrene with or without hexadecane. The degradation of Phe alone as well as that of Phe in hexadecane ended in 8 and 15 days with CB-BT and CI-AT cultures, respectively. Hexadecane increased Phe bioavailability for CI-AT bacteria which degraded Phe according to first-order kinetics. The same effect was observed for CB-BT bacteria, but with an initial 2 days lag phase and in accordance with zero-order kinetics. The presence of hexadecane did not affect the degradation of phenanthrene sorbed and aged on the complex by CI-AT culture. This capability was exhibited also after experimental aging of 30 days. The dynamics of the bacterial community composition was investigated through PCR-DGGE (denaturing gradient gel electrophoresis) of 16S rRNA gene fragments. Individual bands changed their intensity during the incubation time, implying that particular microbe's relative abundance changed according to the culture conditions. Isolation of phenanthrene and/or hexadecane degraders was in accord with cultivation-independent data. Growth-dependent changes in the cell surface hydrophobicity of the two cultures and of the isolates suggested that modulation of cell surface hydrophobicity probably played an important role for an efficient phenanthrene assimilation/uptake.

J Poerschmann, U Trommler, D Fabbri, T Gorecki

Combined application of non-discriminated conventional pyrolysis and tetramethylammonium hydroxide-induced thermochemolysis for the characterization of the molecular structure of humic acid isolated from polluted sediments from the Ravenna Lagoon

Chemosphere, 2007, Vol 70, Iss 2, pp 196-205

Humic acid (HA) isolated from highly polluted sediment from the Ravenna Lagoon (Italy) was subjected to pyrolysis/tetramethylammonium hydroxide (TMAH)-induced thermochemolysis to reveal the impact of industrial activities on humification. Special effort was made to distinguish between analytes originating from the polymeric humic organic matter network along with sequestered compounds (which cannot be released by solvent extraction), and the solvent-extractable lipid fraction sorbed onto the organic matrix. Exhaustive solvent extraction of the isolated HA proved mandatory to avoid biased results when identifying the origin of the pyrolyzates of untreated samples. Conventional pyrolysis at 750 degrees C of the ''degreased'' HA revealed a characteristic PAH pattern, which was significantly different than patterns obtained from the pyrolysis of natural humic acids. TMAH-induced thermochemolysis at 500 degrees C provided information on carboxylic acids covalently bound inside the HA network via ester bonds. Thermochemolysis of the ''degreased'' matrix at 750 degrees C, resulting in the cleavage of C-O and C-C bonds, revealed a significant PAH pattern very similar to that obtained by conventional pyrolysis. The uncommon PAH pattern points to the formation of bound residues as the humification/detoxification pathway. Recalcitrant hopane hydrocarbons showed very similar patterns for both the untreated and exhaustively solvent-extracted samples, which points to hopanes being linked inside the humic network via C-C bonds. The technique of non-discriminating flash pyrolysis used in this study, based on extremely rapid capacitive discharge heating in a Silcosteel capillary, proved to be an excellent method to obtain high-boiling pyrolyzates (PAHs beyond 252 Da molecular weight, C-(29)-C-31-hopanes).
J Poerschmann, D Fabbri, T Gorecki

Investigation of the solvent extracts of humic organic matter (HOM) isolated from the Ravenna Lagoon to study environmental pollution and microbial communities

Chemosphere, 2007, Vol 70, Iss 2, pp 206-214

Solvent extracts of HOM isolated from highly polluted sediments from the Ravenna Lagoon were studied. Diagnostic indicators included polycyclic aromatic hydrocarbons (PAHs) and nonylphenols as hazardous organic pollutants to characterize anthropogenic pollution, as well as fatty acids (FA, analysed as methyl esters, FAME) to characterize microbial communities responsible for natural attenuation processes. The distribution of PAHs including cyclopentafused surrogates pointed to a significant pyrogenic origin, characteristic for methane combustion. The PAH distribution was characterized by high concentrations of highly carcinogenic analytes with molecular weights of 276 Da (benzo[ghi]perylene prevailing) and 300 Da (coronene prevailing). The PAH pattern as obtained by solvent extraction was very different from that obtained from pyrolysis/thermochemolysis of the HOM polymeric matrix. The FA pattern indicated strong bacterial input, with a significant contribution from methanotrophic bacteria as revealed by monounsaturated members with n:1 omega 8 and n:1 omega 5 double bonds in the alkyl chain. Terrestrial inputs as revealed by FAME analysis beyond C-20 with pronounced even-over-odd discrimination were of minor significance. This was confirmed by the pattern of nC(24)-nC(30) alcohols in strong even-over-odd prevalence occurring in relatively low concentrations. The hopane hydrocarbon distribution reflected a distinctive impact from industrial processes utilizing heavy fractions of petroleum as feedstock. Hopanols along with the 17 beta(H),21 beta(H)-bishomohopanoic acid pointed to hopane producers, including methanotrophic and sulfate-reducing bacteria. Nonylphenols, which could not be detected in the pyrograms of solvent-extracted HOM matrix, had a total concentration of about 70 mu g g(-1) referred to the HOM in the solvent extract. In addition to common phytosterols including beta-sitosterol, coprostanol could be detected in the solvent extracts pointing to human fecal matter contamination. Concentration of resin acids turned out to be very low, thus no harmful environmental effects are to be expected from these compounds.
K Cailleaud, J ForgetLeray, S Souissi, D Hilde, K LeMenach, H Budzinski

Seasonal variations of hydrophobic organic contaminant concentrations in the water-column of the Seine Estuary and their transfer to a planktonic species Eurytemora affinis (Calanoida, copepoda). Part 1: PCBs and PAHs

Chemosphere, 2007, Vol 70, Iss 2, pp 270-280

Hydrophobic organic contaminants (HOC) (i.e. PAHs and PCBs) were measured in the water column and in Eurytemora affinis samples from the Seine Estuary collected from November 2002 to February 2005. Results showed seasonal variations of both total PCB and PAH levels in the suspended particulate matter (SPM) and in the copepods with maximum levels during winter times. PAH and PCB concentrations in the SPM ranged from 499 to 5819 ng g(-1) and from 58 to 463 ng g(-1), respectively. Phenanthrene, pyrene and benzo[b+j+k]fluoranthene (B[b+j+k]F) were the predominant PAH compounds in the water column, while CB 101, 118, 153 and 138 were the most abundant PCB congeners. PCBs and PAHs bioaccumulated by E. Affinis (EA) varied between 383 and 1785 ng g(-1) and 165-3866 ng g(-1). CB101, 153, 138 and B[b+j+k] were, respectively, the major compounds of PCB and PAH fingerprints in EA. Thereby, the copepods could reach high accumulation factor (ACF) (91000 for PCBs and 17 000 for PAHs). The principal component analyses of contaminant concentrations and environmental parameter datasets distinguished two groups of copepods. The winter time cluster, with high percentage of adult copepods, which bioaccumulated the highest PCB and PAH body-burdens, and the second cluster with juveniles showing the lowest HOC concentrations. Thus, PAH and PCB concentrations in EA exhibited significant correlations with the percentage of adults making up the samples.
K Cailleaud, J ForgetLeray, S Souissi, S Lardy, S Augagneur, H Budzinski

Seasonal variation of hydrophobic organic contaminant concentrations in the water-column of the Seine Estuary and their transfer to a planktonic species Eurytemora affinis (Calanoid, copepod). Part 2: Alkylphenol-polyethoxylates

Chemosphere, 2007, Vol 70, Iss 2, pp 281-287

The occurrence and fate of alkylphenols in various matrices of the Seine River Estuary were studied. Nonylylphenols (NP) and nonylphenol polethoxylates (NPEs) were monitored in surface dissolved water, suspended particulate matter (SPM) and in a copepod, Eurytemora affinis from November 2002 to January 2004. NPs, nonylphenol mono and diethoxylates (NP1EO, NP2EO) and nonylphenol-ethoxy-acetic-acid (NP1EC) were detected and measured in all dissolved water and SPM samples whereas nonylphenoxy-acetic-acid (NP2EC) was only found sporadically in dissolved water samples. Seasonal variation of total concentrations of NPs and NPEs, ranging, respectively from 399 to 2214 ng l(-1) and from 405 to 9636 ng g(-1), were measured in the dissolved water and in the SPM. Significant decreases were observed in the water-column during the maximum biological activity periods in spring and autumn. Furthermore, increasing levels were observed in the SPM during the winter period. High concentrations of NP1EO and NP were detected in all copepod samples, ranging from 3423 to 6406 ng g(-1). This study is the first to report high levels of endocrine disruptors in estuarine copepods.
P Oleszczuk

Investigation of potentially bioavailable and sequestrated forms of polycyclic aromatic hydrocarbons during sewage sludge composting

Chemosphere, 2007, Vol 70, Iss 2, pp 288-297

The present study focuses on the influence of the composting process on the formation of potentially bioavailable and sequestrated PAH fractions. The potentially bioavailable fraction was determined by means of a mild-solvent extraction (with n-butanol). The total and potentially bioavailable PAH content was evaluated in the consecutive composting stages, i.e. At the onset of the experiment, after the stabilization phase (on the 35th day), and after the maturation phase (on the 76th day). Four municipal sewage sludges with differentiated PAH content were selected for the present experiment. Eleven PAHs from the US EPA list (with exception of naphthalene, acenaphthylene, acenaphtene, fluorene and benz[ah]anthracene) were determined for the purpose of this experiment. The content of the total PAHs ranged from 3052 to 10352 mu g kg(-1). The share of the potentially bioavailable fraction was at a similar level in the sludge samples tested and ranged from 75% to 81%. Greater differences were noted in the share of the bioavailable fraction in the case of individual PAH groups. The influence of the composting process on the contribution of the potentially bioavailable fraction of the PAH clearly depended on the stage of the experiment and sewage sludge type. However, in the case of all sludges, a lowering of the bioavailable fraction by 19-52% as compared to the level at the outset of the experiment was observed. During the first phase (stabilization) of the sewage sludge composting process, a reduction of the PAH content took place mainly at the expense of potentially bioavailable fraction, whereas in the second phase (maturation), sequestration processes predominated. The above phenomenon was most clearly visible for the 6-rings PAHs.
C Lang, S Tao, XJ Wangj, G Zhang, JM Fu

Modeling polycyclic aromatic hydrocarbon composition profiles of sources and receptors in the Pear River Delta, China

Environmental Toxicology and Chemistry, 2008, Vol 27, Iss 1, pp 4-9

Changes in concentration profiles of PAHs from emission sources to various environmental media in the Pearl River Delta, China were investigated using fugacity modeling under steady state assumption. Both assumed evenly and observed unevenly distributed PAH moles emission profiles were applied. Applicability of the fugacity model was validated against the observed media PAH concentrations and profiles. At equal emission rates, the differences of media concentrations among various PAHs were as high as three (air) to seven (soil and sediment) orders of magnitude. Dramatic changes of PAH profiles from emission sources to various bulk environmental media also were demonstrated by using the actual emission rates. In general, the fractions of higher molecular weight PAHs in air and water were much lower than those at the emission sources, although the PAH profiles in soil and sediment were characterized by a significant reduction of lower molecular weight PAHs. It is likely that the field-measured median concentration profiles cannot be adopted directly for source apportionment without rectification. The most influential parameters affecting PAH profiles in the study area were emission rates, degradation rates, adsorption coefficient, Henry's law constant, PAH concentrations in upstream surface water, fugacity ratio, vapor pressure, and diffusion coefficient in air.

XY Zeng, BX Mai, GY Sheng, XJ Luo, WL Shao, TC An, J Fu

Distribution of polycyclic musks in surface sediments from the Pearl River Delta and Macao coastal region, South China

Environmental Toxicology and Chemistry, 2008, Vol 27, Iss 1, pp 18-23

Polycyclic musks were measured in surface sediments collected from the Pearl River Delta and Macao coastal region, South China, to investigate contamination from domestic sewage. Three polycyclic musk compounds-4-acetyl-1,1-dimethyl-6-tert-butylindan, 1, 3,4,6,7,8 -hexahydro-4,6,6,7,8,8-hexamethyl cyclopenta(g)-2-benzopyran (HHCB), and 7-acetyl-1,1,3,4,4,6-hexamethyl-1,2,3,4-tetrahydronaphthalene (AHTN)-were detected in sediment samples. Two polycyclic musks, HHCB and AHTN, were dominant components in sediment, consistent with the use pattern of polycyclic musks by perfume industries in the Pearl River Delta region. The concentrations of total polycyclic musks ranged from 5.76 to 167 mu g/kg. Because of the large amount of domestic sewage and industrial wastewater discharged from the city of Guangzhou, the highest concentration of polycyclic musks was found in sediments from the Zhujiang River. The significant positive correlation between the HHCB to AHTN ratios and the concentrations of polycyclic musks suggested that the HHCB to AHTN ratio could be used as a tracer for source discrimination and for the degree of degradation in the environment.

W Zhang, SC Zhang, DP Yue, C Wan, YB Ye, XJ Wang

Characterization and loading estimation of polycyclic aromatic hydrocarbons in road runoff from urban regions of Beijing, China

Environmental Toxicology and Chemistry, 2008, Vol 27, Iss 1, pp 31-37

This paper reports an initial study regarding our quantitative understanding of the characteristics of PAH contamination and loading estimation from road runoff in Beijing (China). The concentrations of 16 PAHs were measured in road runoff and rainwater in a composite commercial and residential catchment of Beijing in 2006. In road runoff samples, geometric mean concentrations of Sigma 16 PAHs (the sum of 16 PAH concentrations) in the dissolved and particle phases were 548.2 and 3,872.2 ng/L, respectively, and in rainwater samples, the concentrations in the dissolved and particle phases were 172.9 and 274.6 ng/L, respectively. An analysis on spatial variation among the sampling sites showed that PAH concentrations at the branch road (with low traffic volume) were higher than those at the trunk road (with high traffic volume) and that PAH contamination at the bicycle lane was comparable to that at the vehicle lane. Dimensionless cumulative analyses indicated that first flush effect did not occur in all cases, but rather depended on storm event characteristics. According to the annual unit loading rate and the planned road area, the relative magnitude of PAH loading in road runoff was in the following order: Vehicle lane of trunk road > branch road > bicycle lane of trunk road.

WX Liu, J Hu, JL Chen, YS Fan, B Xing, S Tao

Distribution of persistent toxic substances in benthic bivalves from the inshore areas of the Yellow Sea

Environmental Toxicology and Chemistry, 2008, Vol 27, Iss 1, pp 57-66

A baseline survey of trace metals and organic pollutants in bivalves from the coastal areas of the Yellow Sea (China) showed the the concentrations of Cd and Pb in the bivalves from more than 85 and 73%, respectively, of the total sites (30 sites in all) exceeded the low limits of the national quality standards for marine organisms. At three sites, the contents of Cd in three species were even higher than the median limit, and a similar case with Pb occurred at another site. The tissue concentrations of As at four sites and of H. At one site were above the low and the median limits, respectively, of the quality standards. At 43% of all sites, the levels of petroleum hydrocarbons were higher than the low limit of the quality standards, and the tissue concentrations at two sites even went beyond the median limit at one site and the high limit at the other. The concentrations of phthalate esters and polycyclic aromatic hydrocarbons (PAHs) in the collected bivalves were not high, as shown by peak values of 305 and 302 ng/g, respectively. The contents of polychlorinated biphenyls for all the species were much lower than the low limit of the quality standards. The compositional properties and isomeric ratios of PAHs indicated various pyrolytic procedures as the dominant origins. The sites with higher tissue contents of DDT and its metabolites (DDTs) over the low or the median quality limit were located mainly in the South Yellow Sea. The fractions and specific ratios of DDTs suggested that new inputs of DDT existed at two sites in the North Yellow Sea, and the potential sources involved technical DDT, technical dicofol, and their mixture.

H Sun, C Wang, C Huo, Z Zhou

Semipermeable membrane device-assisted desorption of pyrene from soils and its relationship to bioavailability

Environmental Toxicology and Chemistry, 2008, Vol 27, Iss 1, pp 103-111

Desorption of pyrene from three different soils was studied using a semipermeable membrane device (SPMD)-assisted method to develop a new approach to predict bioavailability of hydrophobic organic compounds (HOCs) in soils. The results showed that pyrene desorption increased with reduction of soil organic matter content and elevation of pyrene concentration in unaged soils, and the 50-d desorption percentage was 52.2 +/- 3.6%, 76.3 +/- 1.5%, and 99.4 +/- 3.3% for soils 1, 2, and 3, respectively, at an initial pyrene concentration of 10 mg/kg and 73.6 +/- 4.9%, 94.1 +/- 4.1%, and 98.3 +/- 4.9%, respectively, at an initial pyrene concentration of 100 mg/kg. Aging led to a reduction in SPMD-assisted desorption because of movement of pyrene molecules from easy-desorbing to difficult-desorbing sites. The pyrene 50-d desorption percentage from 180-d-aged soils reduced to 5.8 +/- 0.6%, 18.8 +/- 0.9%, and 34.2 +/- 3.1% in soils 1, 2, and 3, respectively, at an initial pyrene concentration of 10 mg/kg and 43.9 +/- 2.9%, 54.3 +/- 4.7%, and 86.3 +/- 3.5%, respectively, at an initial pyrene concentration of 100 mg/kg. Dry and wet conditions during aging had different effects on aging-derived reduction of pyrene desorption, which was found, to our knowledge for the first time, to depend on pollutant concentration. The water to soil ratio during desorption had a significant effect on SPMD-assisted desorption dynamics. When this ratio changed from 10: 1 to 1: 1, desorption dynamics became more linear and slower, because when the ratio was low, the SPMD could not contact with soil particles well and the diffusion of pyrene from pore water into the SPMD might become the limiting step for SPMD accumulation of pyrene from soils. Good correlations were found between SPMD-assisted desorption and the biota-soil accumulation factor for both unaged and aged soils. The SPMD-assisted desorption is considered to be a reliable approach to predict the bioavailability of HOCs in soils.

W Chen, L Cong, HL Hu, P Zhang, J Li, ZZ Feng, AT Kan, MB Tomson

Release of adsorbed polycyclic aromatic hydrocarbons under cosolvent treatment: Implications for availability and fate

Environmental Toxicology and Chemistry, 2008, Vol 27, Iss 1, pp 112-118

During laboratory and field studies, a fraction of contaminants in soils or sediments often is observed to be highly resistant to desorption. This desorption-resistant fraction may have significant effects on long-term fate and exposure of soil/sediment-bound contaminants in particular, causing much reduced availability and contaminant persistence. Previous work by many research groups has indicated that this nonideal desorption behavior could be better predicted with biphasic desorption models. The present study further investigated the release of naphthalene and phenanthrene from sediments during and after cosolvent treatment. Experimental results indicate that release of these two compounds under cosolvent conditions can be accurately predicted with a previously developed, biphasic desorption model when the solubility enhancement effect of cosolvent is accounted for using standard activity coefficient ratios. In addition, desorption of the residual contaminants after cosolvent treatment follows the original biphasic desorption model very well, suggesting that cosolvent treatment increases only the aqueous solubility and has little effect on the nature of the desorption-resistant fraction and that cosolvent desorption is a valuable analytical tool for quickly measuring the magnitude of the desorption-resistant fraction. The present findings might have important implications for the mechanisms controlling resistant desorption of hydrophobic organic compounds and for predicting the availability and long-term fate of contaminants in soils and sediments.

X Xia, R Wang

Effect of sediment particle size on polycyclic aromatic hydrocarbon biodegradation: Importance of the sediment-water interface

Environmental Toxicology and Chemistry, 2008, Vol 27, Iss 1, pp 119-125

Mechanisms for the effects of sediment on the biodegradation of organic compounds in the aquatic environment are not clear. In this research, effects of sediment characteristics on biodegradation kinetics of chrysene and benzo[a]pyrene were studied by inoculating polycyclic aromatic hydrocarbon (PAH)-degrading bacteria. Because water and PAHs can pass a polytetrafluoroethylene membrane yet bacteria and sediment cannot, a membrane experiment was performed to compare the biodegradation rates of PAHs in water and at the sediment-water interface, providing direct evidence that the PAH biodegradation rate is enhanced by the presence of sediment. Biodegradation of PAHs in water-sediment systems was fitted to zero-order kinetics; the order of biodegradation rate in water-sediment systems with different sediment was fine silt > clay > coarse silt. Biodegradation of PAHs in water-sediment systems occurred mainly at the sediment-water interface. According to membrane experiment results, when the biodegradation kinetics was fit to a zero-order equation, the maximum specific growth rates of bacteria (1/d) at the sediment-water interface were approximately three- to fourfold those in the water phase. Furthermore, the associated mechanisms regarding the effect of sediment characteristics were analyzed by investigating the process of bacterial growth and the distribution of bacteria and PAHs between water and sediment phases.

J Uchikawa, BN Popp, JE Schoonmaker, L Xu

Direct application of compound-specific radiocarbon analysis of leaf waxes to establish lacustrine sediment chronology

Journal of Paleolimnology, 2008, Vol 39, Iss 1, pp 43-60

This study demonstrates use of compound-specific radiocarbon analysis (CSRA) for dating Holocene lacustrine sediments from carbonate-hosted Ordy Pond, O'ahu, Hawai'i. Long-chain odd-numbered normal alkanes (n-alkanes), biomarkers characteristic of terrestrial higher plants, were ubiquitous in Ordy Pond sediments. The delta C-13 of individual n-alkanes ranged from -29.9 to -25.5 parts per thousand, within the expected range for n-alkanes synthesized by land plants using the C-3 or C-4 carbon fixation pathway. The C-14 ages of n-alkanes determined by CSRA showed remarkably good agreement with C-14 dates of rare plant macrofossils obtained from nearby sedimentary horizons. In general, CSRA of n-alkanes successfully refined the age-control of the sediments. The sum of n-alkanes in each sample produced 70-170 mu g of carbon (C), however, greater age errors were confirmed for samples containing less than 80 mu g of C. The C-14 age of n-alkanes from one particular sedimentary horizon was 4,155 years older than the value expected from the refined age-control, resulting in an apparent and arguable age discrepancy. Several lines of evidence suggest that this particular sample was contaminated by introduction of C-14-free C during preparative capillary gas chromatography. This study simultaneously highlighted the promising potential of CSRA for paleo-applications and the risks of contamination associated with micro-scale C-14 measurement of individual organic compounds.

ED Chiovarou, TC Siewicki

Comparison of storm intensity and application timing on modeled transport and fate of six contaminants

Science of the Total Environment, 2007, Vol 389, Iss 1, pp 87-100

Hundreds, if not thousands, of fish kills and kills of other aquatic organisms occur following storms in the US each year, but they are difficult to quantify, investigate, or manage due to the transient nature of major storms and the other priorities following them. Methods are needed to better understand the causes of these kills. The Pesticide Root Zone Model and the Exposure Analysis Modeling System were used to compare risk to resident biota in estuarine headwaters in two locations under various conditions. Contaminants were selected using a landuse-based preliminary risk assessment approach. Atrazine, fipronil, and imidacloprid were compared for potential impacts on important prey species, including copepods and grass shrimp, in Lake Bethel in Volusia County, Florida. Carbaryl, diquat dibromide, and fluoranthene were compared for potential impacts on salmon and other aquatic species in Johnson Creek, near Portland, Oregon. Predictions of contaminant concentrations in groundwater runoff, surface water, benthic sediments, and pelagic biota tissue were obtained based upon watershed characteristics, storm types, and contaminant chemistry and application. For all six contaminants, the simulated concentrations were highest following the 100-yr storms and lowest following the 2-yr storms. Aqueous concentrations ranged between 84 and 2100% higher in 100-yr compared to two-yr storms. Most atrazine and carbaryl concentrations were highest if applied one day before the storm while fipronil, imidacloprid, and diquat dibromide were highest if applied 16 days prior to the storm. Carbaryl and fluoranthene concentrations were highest in the forested segment of the watershed while diquat dibromide concentrations were highest in the agricultural segment. In Florida simulations, groundwater and surface water concentrations generally were highest for atrazine, followed by imidacloprid, and then fipronil. Atrazine poses the highest risk to algae and copepods due to its mobility and high allowable application rates. Fipronil and imidacloprid, though highly toxic, were not predicted to occur at high enough concentrations to pose a risk. In Oregon simulations, groundwater and surface water concentrations generally were highest for carbaryl, followed by fluoranthene, and then diquat dibromide. For salmonids, fluoranthene poses a higher risk than carbaryl, whereas it is unlikely that diquat dibromide will affect salmonids in this system. For crustaceans, carbaryl poses the greatest risk, followed by fluoranthene. Diquat dibromide was determined to pose little risk. These tests demonstrate the use of preliminary risk assessment, along with transport and fate modeling, to characterize risks to aquatic organisms without the need for in situ chemical measurements.
J Hellou, K Cheeseman, E Desnoyers, D Johnston, ML Jouvenelle, J Leonard, S Robertson, P Walker

A non-lethal chemically based approach to investigate the quality of harbour sediments

Science of the Total Environment, 2007, Vol 389, Iss 1, pp 178-187

A non-lethal chemically based approach was used to investigate the quality of harbour sediments receiving combined road runoff and sewage effluents. A previous investigation of the behaviour of the amphipod Corophium volutator linked polycyclic aromatic hydrocarbons (PAH) in sediments corresponding to the probable effects levels listed in the sediment quality guidelines of the Canadian Council of the Marine Environment to a sediment avoidance response. Since the amphipods did not biotransform contaminants, bioaccumulation was the only fate pursued to examine the bioavailability of PAH. For five Halifax Harbour sediments, a relationship was established between the threshold effects level representing the amphipods' avoidance response and the bioaccumulation of PAH. A body burden of 0.3-1.1 mu mol/kg (wet weight) was determined for the sum of abundant parental PAH in amphipods exposed to sediments that initiated the behavioural effect. PAH were much more available from spiked sediments than from field sediments, with biota-sediment accumulation factors of 2.2-7.8 compared to < 0.01-0.3, respectively. Animals exposed to PAH-spiked sediments avoided contaminated sediments when their body burden was up to seven times higher than observed with field sediments. This latter result and two exposures to sediments collected further away from sewage discharges point to a role for unidentified chemicals in the body burden and behaviour relationship. Further research is warranted to develop this promising assessment tool.
M Kim, MC Kennicutt, Y Qian

Source characterization using compound composition and stable carbon isotope ratio of PAHs in sediments from lakes, harbor, and shipping waterway

Science of the Total Environment, 2008, Vol 389, Iss 2-3, pp 367-377

Molecular compositions and compound specific stable carbon isotope ratios of polycyclic aromatic hydrocarbons (PAH) isolated from sediments were used to characterize possible sources of contamination at an urban lake, a harbor, a shipping waterway, and a relatively undisturbed remote lake in the northwest United States. Total PAH concentrations in urban lake sediments ranged from 66.0 to 16,500 mu g g(-1) dry wt. With an average of 2600 mu g g(-1), which is similar to 50, 100, and 400 times higher on average than PAH in harbor (48 mu g g(-1) on average), shipping waterway (26 mu g g(-1)), and remote lake (7 mu g g(-1)) sediments, respectively. The PAH distribution patterns, methyl phenanthrene/phenanthrene ratios, and a pyrogenic index at the sites suggest a pyrogenic origin for PAHs. Source characterization using principal component analysis and various molecular indices including C2-dibenzothiophenes/C2-phenanthrenes, C3dibenzothiophenes/C3-phenanthrenes, and C2-chrysenes/C2-phenanthrenes ratios, was able to differentiate PAH deposited in sediments from the four sites. The uniqueness of the source of the sediment PAHs from urban lake was also illustrated by compound specific stable carbon isotope analysis. It was concluded that urban lake sediments are accumulating PAH from sources that are unique from contamination detected at nearby sites in the same watershed.
L Jeanneaua, P Faure, E MontargesPelletier

Quantitative multimolecular marker approach to investigate the spatial variability of the transfer of pollution from the Fensch River to the Moselle River (France)

Science of the Total Environment, 2008, Vol 389, Iss 2-3, pp 503-513

The lipidic fraction from 8 sediments sampled at the confluence between the Fensch River (FR) and the Moselle River (MR) have been analyzed by gas chromatography-mass spectrometry (GC-MS) in order to investigate the transfer of organic micropollutants from the FR to the MR. Molecular markers have been quantified and classified into five categories: natural, petrogenic, pyrogenic and sewage water markers and non-specific molecules. This classification coupled with the quantification of the molecules allows the comparison between anthropogenic and natural inputs and the source apportionment of anthropogenic molecules that are not covalently bound to sedimentary organic macromolecules. The transfer and the fate of organic micropollutants in river sediments seem to be controlled by the water flow. Low water flow conditions induce the settling of fine particles, which could limit the biodegradation. This leads to the preservation of the original anthropogenic fingerprint that is rich in low molecular weight molecules. In high water flow conditions, sediments are mainly composed of coarse particles, limiting the preservation of organic matter, which leads to a persistent anthropogenic fingerprint, mainly composed of high molecular weight compounds.
V FernandezGonzalez, E ConchaGrana, S MuniateguiLorenzo, P LopezMahia, D PradaRodriguez

Solid-phase microextraction-gas chromatographic-tandem mass spectrometric analysis of polycyclic aromatic hydrocarbons towards the European Union water directive 2006/0129 EC

Journal of Chromatography A, 2007, Vol 1176, Iss 1-2, pp 48-56

This article presents a solid-phase microextraction (SPME) procedure to determine 27 parent and alkylated PAHs with diverging polarities and molecular masses in various types of water samples (tap, well, superficial, and seawater). A 65-mu m polydimethylsiloxane-divinylbenzene (PDMS/DVB) fiber was used, and parameters affecting the extraction procedures such as extraction temperature and time, desorption temperature and time, splitless time, effect of an organic modifier or ionic adjustment were studied. The linearity and precision of the proposed method were satisfactory. The use of GC-MS determination in the full scan mode, in the selected ion monitoring (SIM) mode, and in the GC-MS-MS mode provided the unequivocal identification and quantification of the target analytes. Moreover, the proposed SPME-GC-MS-MS method, extracting only 18 ml of sample, reached the very restrictive limits fixed by the 2006/0129 EC proposal for a new water directive to be achieved by 2015. The matrix effects were evaluated through the analysis of tap, well, superficial, and seawater. A discussion on different behaviors, a result of the matrix effects, was included. Analytical recoveries were satisfactory in all cases. The novelty of this work consisted in the wide range of analyzed PAHs, the very low detection limits that were reached, the coupling of SPME-GC-MS-MS, and the study of the matrix effect on water samples. With this developed procedure, detection limits between 0.07 and 0.76 ng 1(-1) and quantification limits between 0.10 and 0.98 ng 1(-1) were obtained with MS-MS detection. Moreover, the analytical recoveries for different aqueous matrices were near 100% in all cases.
G Purcaro, S Moret, LS Conte

Rapid validated method for the analysis of benzo[a]pyrene in vegetable oils by using solid-phase microextraction-gas chromatography-mass spectrometry

Journal of Chromatography A, 2007, Vol 1176, Iss 1-2, pp 231-235

A solid-phase microextraction method coupled with comprehensive gas chromatography and time-of-flight mass spectrometry for the determination of polycyclic aromatic hydrocarbons in vegetable oils has recently been reported. The present paper tested the possibility to use the solid-phase microextraction method coupled with one-dimensional gas chromatography-mass spectrometry of the only benzo[a]pyrene. Furthermore, an in-house validation for benzo[a]pyrene, used as a marker, as requested by the European regulation no. 208/2005, was carried out. Statistical tests were performed to elaborate the data. Linearity was satisfactory (r(2) = 0.999), between about 0.5 and 15 mu g/kg. Detection limit and quantification limit were 0.17 and 0.46 mu g/kg, respectively. In-day and inter-day repeatability were less than 6% in both cases.
JL Santos, I Aparicio, E Alonso

A new method for the routine analysis of LAS PAH in sewage sludge by simultaneous sonication-assisted extraction prior to liquid chromatographic determination

Analytica Chimica Acta, 2007, Vol 605, Iss 1, pp 102-109

Linear alkylbenzene sulphonates (LAS) and PAHs are organic pollutants in sewage sludge which will have to be monitored in the European Union according to the third draft of a future sludge directive. In the present work, an analytical method for the simultaneous extraction of 4 LAS homologues and 16 PAH congeners in sludge from wastewater treatment plants is proposed to improve the routine analysis of these compounds in sludge samples. The method involves sonication assisted extraction, clean-up and preconcentration by solid phase extraction, and determination by high-performance liquid chromatography with ultraviolet diode array (UV-DAD) and fluorescence (FLD) detectors. Average recoveries were 87% for LAS and 76% for PAH, with relative standard deviations below 13%. Limits of quantification of LAS and PAH were in the range from 13 to 56 mg kg(-1) and from 80 to 650 mu g kg(-1), respectively, when using UV-DAD. Limits of quantification of LAS and PAH were in the range 5-18 mg kg(-1) and from 1 to 150 mu g kg(-1), respectively, when using FLD. The applicability of the proposed method was evaluated by the determination of these compounds in sludge from wastewater treatment plants in Seville (South Spain).
F PortetKoltalo, K Oukebdane, F Dionnet, PL Desbene

Optimisation of the extraction of polycyclic aromatic hydrocarbons and their nitrated derivatives from diesel particulate matter using microwave-assisted extraction

Analytical and Bioanalytical Chemistry, 2008, Vol 390, Iss 1, pp 389-398

Pressurised microwave-assisted extraction was used to extract a complex mixture containing PAHs, nitrated PAHs and heavy n-alkanes from a particularly refractory carbonaceous material resulting from the combustion in a diesel engine. A second-order central composite design was used to determine the optimal conditions of extraction in terms of time, temperature, volume and nature of extracting solvent from spiked diesel soots. To begin, methylene chloride, tetrahydrofuran and chloroform were tested for extracting the spiked diesel particulates; however, the nature of these solvents was not really an influential factor. Volume was the most influential factor and was kept at a medium level to enhance the extraction of heavy PAHs without introducing an important dilution factor. Temperature and time were not influential as main factors but interacted with the other factors. Finally, high temperature and duration associated with a medium volume of methylene chloride were better for the extractions. After this optimisation, five-ring and six-ring PAHs were nevertheless not satisfactorily desorbed. Other solvents were therefore tested. Only aromatic ones, and particularly heterocyclic aromatic solvents, managed to desorb the heaviest PAHs. Pyridine, with its both aromatic and its basic character, was the most successful solvent. Desorption was even complete with an addition of 17% of diethylamine into pyridine. So, using MAE, we succeeded in extracting quantitatively, from the spiked refractory diesel soot surface, two-ring to six-ring PAHs, heavy n-alkanes and short nitrated PAHs. However, heavy nitrated PAHs were better extracted with a small addition of acetic acid (1%) into pyridine instead of a basic cosolvent.

C Lang, S Tao, XJ Wang, G Zhang, J Li, JM Fu

Seasonal variation of polycyclic aromatic hydrocarbons (PAHs) in Pearl River Delta region, China

Atmospheric Environment, 2007, Vol 41, Iss 37, pp 8370-8379

A level IV fugacity model was applied to simulate the seasonal variation of polycyclic aromatic hydrocarbons (PAHs) in various bulk media in Pearl River Delta (PRD), China. The predictions were validated against monthly observed concentrations of gaseous and particulate phase PAHs in air and annual mean concentrations of all other bulk media. The uncertainty of the predictions was evaluated using Monte Carlo simulation. The influential parameters were identified using sensitivity analysis on both media concentrations and seasonal variations. The predicted concentrations and the patterns of seasonal variation generally agreed with the field observations. Concentrations of gaseous phase PAHs in air increased in the summer and decreased in the winter while concentrations of particulate phase PAHs in summer were lower than those in the winter. The relative variations of PAHs in the other bulk media were not as profound as those in air and the variation patterns were chemical compound dependent. Temperature and precipitation were the most important parameters leading to the seasonalities of PAH concentrations. Other key parameters included dry precipitation rate, advective water flow from upstream, and solid fractions in air and water.
Y Wang, J Szczepanski, M Vala

Vibrational spectroscopy of neutral complexes of Fe and polycyclic aromatic hydrocarbons

Chemical Physics, 2007, Vol 342, Iss 1-3, pp 107-118

Infrared absorption spectra of neutral complexes of iron with benzene, naphthalene, fluorene, pyrene, and coronene in solid Ar at 12 K have been obtained. Supporting calculations of the equilibrium geometries, stabilities, and harmonic vibrational frequencies of these complexes have been carried out using density functional theory (MPWIPW91/6-31+G(d,p) method) using a modified Perdew-Wang exchange and correlation functional/basis set. Our results indicate that the spin multiplicities of the complexes' electronic ground states are triplets. The calculations show that the iron atom is situated over the six-membered carbon ring of the polycyclic aromatic hydrocarbon (PAH) ligand. Calculated dissociation energies (D-o) range from 0.52 eV for Fe(coronene) to 2.06 eV for Fe(fluorene). All are substantially less tightly bound than their cationic counterparts. Cationic Fe(PAH) complexes are therefore thought to be more plausible candidates for the carriers of the unidentified interstellar infrared (UIR) emission bands.
AK Mallik, MM Rahman, M Czaun, M Takafuji, H Ihara

A new route for preparation of high-density organic phase to high selective HPLC for polycyclic aromatic hydrocarbons by atom-transfer radical polymerization of octadecyl acrylate on silica

Chemistry Letters, 2007, Vol 36, Iss 12, pp 1460-1461

We have previously reported that poly(octadecyl acrylate) as an organic stationary phase in HPLC shows high molecularshape selectivity through carbonyl-pi interaction on highly ordered structures of long alkyl chains. In this communication, a new ''grafting-from'' strategy based on surface-initiated atomtransfer radical polymerization is applied for ordering of poly(octadecyl acrylate) on silica to lead to remarkable selectivity increase.

C Melero, RP Herrera, A Guijarro, M Yus

New modes of reactivity in the threshold of the reduction potential in solution. alkylation of lithium PAH (Polycyclic aromatic hydrocarbon) dianions by primary fluoroalkanes: A reaction pathway complementing the classical birch reductive alkylation

Chemistry - A European Journal, 2007, Vol 13, Iss 36, pp 10096-10107

Some of the most highly reduced organic species in solution, such as the dianions of PAHs display unexpected reactivity patterns when they react with an appropriate counterpart. As seen before in their reaction with propene and other alkenes, PAHs(-2) apparently react with fluoro-alkanes in a nucleophilic fashion in spite of being generally regarded as powerful electron-transfer reagents in their reactions with haloalkanes. This methodology complements the current methodologies on reductive alkylation of polycyclic arenes by allowing access to a new set of regioisomers, the regiochemistry of which can be easily predicted by simple MO calculations.

AM Dowaidar, MS EIShahawi, I Ashour

Adsorption of polycyclic aromatic hydrocarbons onto activated carbon from non-aqueous media: 1. The influence of the organic solvent polarity

Separation Science and Technology, 2007, Vol 42, Iss 16, pp 3609-3622

PAHs can be formed easily during the refinery processes of crude petroleum. Their accumulation poses serious operating problems and their removal is of great importance. In this investigation we tested the ability of activated carbon to remove a number of the PAHs compounds from mixtures of organics solvents, with different chemicals structures and polarities. Batch adsorption tests were used to investigate the effect of chemical structures and polarities of solvents on the adsorption of naphthalene, anthracene, and pyrene on activated carbon. Our investigation revealed that aromatic solvents have high affinity for activated carbon and therefore, inhibit PAHs adsorption, while polar solvents have low affinity for activated carbon and consequently the adsorbent sites are more available for the PAHs molecules. This behavior can be explained by the fact that the PAHs and benzene molecules are able to form pi-pi complex between pi- electrons of benzene rings and active sites on an activated carbon surface. An increase in the molecular weight of aliphatic solvents such as hexane and heptane has little effect on adsorption of PAHs to activated carbon. However, cyclic hydrocarbon solvents such as cyclohexane increase the adsorption of small PAHs and decrease the adsorption of heavier PAHs molecules, probably as a result of differences in solubilities.

T Xu, ZG Song, JF Liu, CP Wang, JR Wei, H Chen

Organic composition in the dry season rainwater of Guangzhou, China

Environmental Geochemistry and Health, 2008, Vol 30, Iss 1, pp 53-65

This paper reports the results from a study of the organic composition of rainwater collected at Tianhe district of Guangzhou city, P.R. China, during the dry season. Several special setups of a pyrex bottle with a glass funnel were used for the collection of the rainwater. Three fractions (aliphatics, PAHs and fatty acids) were separated from the total extracted organic compounds and identified with GC-MS. The molecular diagnostic ratios were utilized for the source reconciliation. The aliphatic hydrocarbon and the biomarkers (triterpanes and steranes) distribution show a characteristic of the petrochemical source in the rainwater samples. The PAHs diagnostic ratios [e.g. MP/P, MPI, Fl/ (Fl + Py)] indicated vehicular emissions. The fatty acids ratios (e.g. C-18:1/C-18:0 and C-18:2/C-18:0) reflect the contribution of cooking emissions, while the higher plant waxes play little part. Moreover, the values of MP/P, MPI, BaA/(BaA + CT) and BeP/(BeP + BaP) reflected the origin of the long-distance transportation to some extent. On the whole, for the dry season rainwater, all molecular diagnostic ratios indicated the complexity of the organic composition of the rain, which have the characteristics of both a local emission contribution and a long-distance transportation contribution.

A Khan, M Ishaq, MA Khan

Effect of vehicle exhaust on the quantity of polycyclic aromatic hydrocarbons (PAHs) in soil

Environmental Monitoring and Assessment, 2008, Vol 137, Iss 1-3, pp 363-369

PAHs are formed during the incomplete combustion of organic substances containing carbon and hydrogen and are one of the first atmospheric pollutants identified as carcinogens. Most of the PAH environmental burden is found in the soil (95%). Soil samples collected from different roadsides were analyzed for seven polycyclic aromatic hydrocarbons (PAHs). The quantitative and qualitative analysis was carried out by UV Spectrophotometer. The individual PAH value ranged from 0.1 to 18.0 mg/kg. Phenenthrene and Pyrene were found to be the most abundant compounds. Vehicle emissions are the principal source of PAH in the Roadside soils. The highest concentration was found at site S2 (Hasthtnagri Roadside) which shows the highest traffic density.

XH Wang, HS Hong, JL Mu, JQ Lin, SH Wang

Polycyclic aromatic hydrocarbon (PAH) metabolites in marine fishes as a specific biomarker to indicate PAH pollution in the marine coastal environment

Journal of Environmental Science and Health Part A - Toxic/Hazardous Substances & Environmental Engineering, 2008, Vol 43, Iss 3, pp 219-226

In this study, analysis methods for the PAH metabolites of naphthalene (Na), pyrene (Py) and benzo(a)pyrene (BaP) with different benzo-rings (2-4-5 rings respectively) were developed and the metabolism kinetics of Py and BaP in marine fishes were studied. Two PAH metabolites of Na and Py, namely 1-naphthol (1-OH Na) and 1-hydroxy pyrene (1-OH Py), were determined using the fixed wavelength fluorescence (FF) method, and the BaP metabolite, 3-hydroxy benzo(a)pyrene (3-OH BaP), was determined using reverse-phase HPLC with fluorescence detection. The dose- and time-response of Lateolabrax japonicus to Py metabolites and Sparus macrocephalus to BaP metabolites were studied in order to evaluate the use of PAH metabolites as a means of assessing exposure to PAHs. The results showed that both fishes could be induced to metabolize and eliminate their metabolites in vivo with increasing Py and BaP exposure concentrations in seawater. As Py and BaP concentrations increased, metabolite concentrations in the fish bile also increased. A significant dose-response of biliary PAH metabolites was observed after exposure for 1, 3 and 7 days for Py and 2, 4 and 7 days for BaP, respectively. These results provide the proof necessary for using PAH metabolites in marine fishes as a specific biomarker or early warning signal of PAH pollution in the marine coastal environment.

BV Chang, IT Chang, SY Yuan

Biodegradation of phenanthrene and pyrene from mangrove sediment in subtropical Taiwan

Journal of Environmental Science and Health Part A - Toxic/Hazardous Substances & Environmental Engineering, 2008, Vol 43, Iss 3, pp 233-238

This study investigated the effects of various factors on the biodegradation of the polycyclic aromatic hydrocarbons (PAHs) phenanthrene and pyrene, and characterized the structure of the microbial community in mangrove sediment from subtropical Taiwan. The degradation of PAH was enhanced by the addition of brij 30, tween 80, yeast extract, hydrogen peroxide, sodium chloride or cellulose. However, PAH degradation was inhibited by the addition of humic acid, di-(2-ethylhexyl), phthalate (DEHP) or nonylphenol. Our results also showed that the addition of various substrates changed the microbial community in mangrove sediment. The strains MS2 (Dyella ginsengisoli) and MS4 (Bacillus pumilus) were the constantly dominant bacteria under various treatments in the mangrove sediment.

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

Effects of sodium dodecylbenzenesulfonate on uptake of pyrene by fish gills

Journal of Environmental Science and Health Part A - Toxic/Hazardous Substances & Environmental Engineering, 2008, Vol 43, Iss 3, pp 247-254

Laboratory experiments were carried out to study the effects of anionic surfactant sodium dodecylbenzenesulfonate (SDBS) 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 0.2-6.0 mg/L SDBS 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 SDBS significantly affected these accumulation or adsorption on the fish gills (not in gills). SDBS could affect the bioavailability of pyrene in aquatic systems.

J Keller, MK Banks, AP Schwab

Effect of soil depth on phytoremediation efficiency for petroleum contaminants

Journal of Environmental Science and Health Part A - Toxic/Hazardous Substances & Environmental Engineering, 2008, Vol 43, Iss 1, pp 1-9

Biodegradation of organic contaminants in soil may be enhanced by the presence of vegetation. Evaluating the effect of soil depth on phytoremediation efficiency may provide researchers and regulators with a clearer understanding of contaminant clean-up. A column study with polycyclic aromatic hydrocarbons (PAHs) and diesel-contaminated soil was conducted over a 147-day period of switchgrass (Panicum virgatum) growth. Analysis of the contaminants and plant biomass was conducted along with microbial enumeration at three soil depths in 49-day intervals. Remediation proceeded rapidly near the surface of the soil (0-20 cm) for both vegetated and unvegetated columns, but the effect of vegetation relative to an unvegetated control only was significant in the lower soil depths. Contaminant dissipation in the 20-40 and 40-60 cm layers was not significantly different between vegetated and unvegetated soil.

P Oleszczuk

Application of hydroxypropyl[beta]cyclodextrin to evaluation of polycyclic aromatic hydrocarbon losses during sewage sludges composting

Journal of Environmental Science and Health Part A - Toxic/Hazardous Substances & Environmental Engineering, 2008, Vol 43, Iss 1, pp 10-17

The aims of the present study were to test the application of the non-exhaustive extraction technique (NEET) with hydroxypropyl[beta]cyclodextrin (HPCD) for the evaluation of the content of potentially bioavailable polycyclic aromatic hydrocarbon (PAH) fraction as well as the evaluation of changes in the content of this fraction during composting of municipal sewage sludges. A possibility to apply this method for the forecasting of PAH losses during composting was also studied. Four sludges (from different sewage treatment plants) with varied properties have been selected for the present experiment. The sludges were composted for 76 days. PAH content was determined as extracted with dichloromethane (exhaustive extraction technique) and potentially bioavailable PAH content by means of HPCD (non-exhaustive extraction technique) in both sewage sludges and composts obtained from them. The content of fraction extracted with HPCD ranged from 63.5 to 83.1% depending on the sludge. After composting, a significant lowering of this fraction contribution was noted for 3 sludges. However, in the composts obtained, the fraction extracted with HPCD still constituted 54.7-62.1% of the total PAH content. The composting process clearly influenced a decrease in the bioavailable fraction in the case of 3- and 5-ring PAHs. However, the 4-ring PAHs content of bioavailable fraction did not undergo any significant changes. No satisfactory results were obtained when HPCD was used as a tool to forecast PAH losses. In a number of cases only, PAH remaining after HPCD extraction achieved a value similar to that of PAH after the composting process. In the case of a number of PAH, the method with HPCD application changed the values of the bioavailable fraction.

J Ding, J Cong, J Zhou, SX Gao

Polycyclic aromatic hydrocarbon biodegradation and extracellular enzyme secretion in agitated and stationary cultures of Phanerochaete chrysospotium

Journal of Environmental Sciences - China, 2008, Vol 20, Iss 1, pp 88-93

The extracellular enzyme secretion and biodegradation of PAHs were studied in agitated and shallow stationary liquid cultures of Phanerochaete chrysosporium. Veratryl alcohol and Tween80 were added to cultures as lignin peroxidase (LiP) and manganese peroxidase (MnP) inducer, respectively. Shallow stationary cultures were suitable for the production of enzyme, whereas agitated cultures enhanced overall biodegradation by facilitating interphase mass transfer of PAHs into aqueous phases. The use of a LiP stimulator, veratryl alcohol, did not increase PAH degradation but significantly enhanced LiP activity. In contrast, Tween80 increased both MnP secretion and PAH degradation in shallow stationary cultures. On the other hand, high PAH degradation was observed in agitated cultures in the absence of detectable LiP and MnP activities. The results suggested that extracellular peroxidase activities are not directly related to the PAH degradation, and the increased solubility rather than enzyme activity may be more important in the promotion of PAH degradation.

Y Wang, RH Zheng, ZH Zuo, YX Chen, CG Wang

Relation of hepatic EROD activity and cytochrome P4501A level in Sebastiscus marmoratus exposed to benzo[a]pyrene

Journal of Environmental Sciences - China, 2008, Vol 20, Iss 1, pp 101-104

This study was designed to investigate the in vivo effects of benzo[a]pyrene (BaP) on hepatic ethoxyresorufin-O-deethylase (EROD) activity and its correlation with cytochrome P4501A (CYP1A) protein levels in Sebastiscus marmoratus, which were exposed through a water column to BaP (10, 100, 1000 ng/L, respectively) or were treated with intraperitoneal injections of BaP (0.5, 1, 5, 10 mg/kg, respectively) every 7 d. The results showed that after 25 d of waterborne exposure to 1000 ng/L BaP, fish hepatic CYP1A levels and EROD activity were significantly induced. In contrast, EROD activity was not altered 7 d after second intraperitoneal injections, whereas, CYP1A protein levels were increased. Dose-dependent increase of biliary BaP metabolites demonstrated that the catalytic activity of CYP1A was induced by treatment with BaP. The lowest observable effect concentration with regard to biliary BaP metabolites (100 ng/L) was much lower than that with reference to EROD activity (1000 ng/L). The results suggest that biliary polycyclic aromatic hydrocarbon (PAH) metabolites were shown to better reflect the contamination gradients of PAHs than EROD activity. It appeared to be necessary to measure CYP1A protein levels to complement the EROD activity in relevant toxicological assessments.

LW deJonge, P Moldrup, H deJonge, R Celis

Sorption and leaching of short-term-aged PHASs in eight European soils: Link to physicochemical properties and leaching of dissolved organic carbon

Soil Science, 2008, Vol 173, Iss 1, pp 13-24

PAHs are among the major contaminants in the terrestrial environment. In tools for ranking contaminated soils according to risks and cleanup measures, simple predictions of contaminant leaching rates and actual leaching concentrations need to be established preferably using simple sorption and leaching estimates based on easily measured soil characteristics. In this study, 24 hrs PAH sorption experiments were performed with the PAH pyrene and phenanthrene onto eight European soils, and sorption characteristics were compared with and related to soil characteristics. Also, the leaching of pyrene and dissolved organic carbon from the soils was investigated using a short multicolumn setup and a 30 mm. H(-1) of water application rate. The soils were spiked with pyrene and aged between 7 and 180 days before leaching. Freundlich sorption coefficients, K-f, correlated well with the soil organic carbon contents, but the variability of K-oc values among soils indicated that sorption could not be predicted from soil organic carbon contents alone. However, sorption predictions based on organic matter content and one additional simple soil parameter (e.g., clay content, cation exchange capacity, or pH) would yield accurate predictions of K-f. The leaching of both pyrene and dissolved organic carbon (DOC) was characterized by a two-stage release behavior with high concentrations in the initial samples followed by sharp decrease to lower baseline concentrations. In all experiments, only 1.2% of the spiked pyrene mass had been leached after 200 mm of water had leached, pointing to a low release of PAHs with water. The similar release behavior of pyrene and DOC along with pyrene concentrations in the leachate above the maximum solubility suggests that pyrene was mobilized along with DOC. Relating the leached amounts of pyrene to the amounts of leached DOC and subtracting the initial flush of pyrene and DOC yields fairly identical curves for accumulated pyrene leaching as a function of accumulated DOC leaching. These findings seem useful for estimating DOC-facilitated PAH leaching at contaminated sites.

K Karlsson, M Viklander

Polycyclic aromatic hydrocarbons (PAH) in water and sediment from gully pots

Water Air and Soil Pollution, 2008, Vol 188, Iss 1-4, pp 271-282

A gully pot is often cleaned with the help of an eductor truck, which uses hydrodynamic pressure and a vacuum to loosen and remove the solids and standing liquid from a gully pot. This paper considers the polycyclic aromatic hydrocarbons (PAH) content in the gully pot mixture (water and sediment) after it has been discharged from the eductor truck. The results show that most PAH was attached to particles, and the dissolved phase represented approximately 22% of the total water concentration. No significant difference was found for the water phase between a housing area and a road, whereas a significant difference was found for NAP, ACE, FL, ANT, FLR, PYR, BaF, and BPY in the sediment at a 95% confidence level. Source identification showed that the PAH in the gully pot mixture came from mixed sources. Both the water and sediment phase exceed all or some of the compared guidelines. The result from this paper shows that not only the sediment needs to be discussed, but also the water phase created during the maintenance of different BMPs.

Z Lopez, J Vila, JJ OrtegaCalvo, M Grifoll

Simultaneous biodegradation of creosote-polycyclic aromatic hydrocarbons by a pyrene-degrading Mycobacterium

Applied Microbiology and Biotechnology, 2008, Vol 78, Iss 1, pp 165-172

When incubated with a creosote-PAHs mixture, the pyrene-degrading strain Mycobacterium sp. AP1 acted on three- and four-ring components, causing the simultaneous depletion of 25% of the total PAHs in 30 days. The kinetics of disappearance of individual PAHs was consistent with differences in aqueous solubility. During the incubation, a number of acid metabolites indicative of distinctive reactions carried out by high-molecular-weight PAH-degrading mycobacteria accumulated in the medium. Most of these metabolites were dicarboxylic aromatic acids formed as a result of the utilization of growth substrates (phenanthrene, pyrene, or fluoranthene) by multibranched pathways including meta- and ortho-ring-cleavage reactions: phthalic acid, naphthalene-1,8- dicarboxylic acid, phenanthrene-4,5-dicarboxylic acid, diphenic acid, Z-9-carboxymethylenefluorene-1-carboxylic acid, and 6,6'-dihydroxy-2,2'-biphenyl dicarboxylic acid. Others were dead-end products resulting from cometabolic oxidations on nongrowth substrates (fluorene meta- cleavage product). These results contribute to the general knowledge of the biochemical processes that determine the fate of the individual components of PAH mixtures in polluted soils. The identification of the partially oxidized compounds will facilitate to develop analytical methods to determine their potential formation and accumulation in contaminated sites.

VK Singh, DK Patel, S Ram, N Mathur, MKJ Siddiqui, JR Behari

Blood levels of polycyclic aromatic hydrocarbons in children of Lucknow, India

Archives of Environmental Contamination and Toxicology, 2008, Vol 54, Iss 2, pp 348-354

PAHs are compounds with two or more fused benzene rings produced by incomplete combustion of organic substances involved in natural and anthropogenic processes. Children are exposed to these compounds through inhalation, dietary ingestion, and, also, soil at the playground. It has been well established that PAHs have carcinogenic, mutagenic, and teratogenic effects. Considering possible health risks due to PAHs exposure among children, the present study was carried out in collaboration with the Pediatrics Department, King George's Medical University (KGMU), Lucknow, to determine its exposure in children by estimating blood PAHs levels. Due to the variable composition of PAHs mixtures emitted from different environmental sources, any single compound or metabolite may not be representative of all exposure conditions. For these reasons, the measurement of blood PAHs levels as a possible biomarker, especially of the EPA (Environmental Protection Agency, USA) priority list, has been proposed. Acenaphthylene, anthracene, phenanthrene, fluoranthene, naphthalene, pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and benzo(a)pyrene were determined by HPLC-FD/UV. On the basis of the individual compound, the median (50th percentile) of naphthalene (19 ppb) was highest, however, benzo(a)pyrene (4.0 ppb) level was found to be lowest among all detected PAHs. The median level of total noncarcinogenic PAHs (113.55 ppb) was higher than the total carcinogenic PAHs (32.35 ppb) in blood samples of children. A significant correlation was found between period of time spent in the surrounding breathing zone of the cooking place and total noncarcinogenic PAHs (p < 0.05), while the blood carcinogenic PAHs level in children was found to be associated with lower status of their families (p < 0.05). It is speculated that there may be chances of health hazards through exposure to PAHs, those not yet declared hazardous and present at higher concentrations in the Indian environment. Further study with a larger sample size and accompanying environmental data is desired to validate the findings of this pilot study and strengthen the database of PAHs exposure in India.

YCM Staal, DGAJ Hebels, MHM vanHerwijnen, RWH Gottschalk, FJ vanSchooten, JHM vanDelft

Binary PAH mixtures cause additive or antagonistic effects on gene expression but synergistic effects on DNA adduct formation

Carcinogenesis, 2007, Vol 28, Iss 12, pp 2632-2640

PAHs cover a wide range of structurally related compounds which differ greatly in their carcinogenic potency. PAH exposure usually occurs through mixtures rather than individual compounds. Therefore, we assessed whether the effects of binary PAH mixtures on gene expression, DNA adduct formation, apoptosis and cell cycle are additive compared with the effects of the individual compounds in human hepatoma cells (HepG2). Equimolar and equitoxic mixtures of benzo[a]pyrene (B[a]P) with either dibenzo[a,l]pyrene (DB[a,l]P), dibenzo[a,h]anthracene (DB[a,h]A), benzo[b]fluoranthene (B[b]F), fluoranthene (FA) or 1-methylphenanthrene (1-MPA) were studied. DB[a,l]P, B[a]P, DB[a,h]A and B[b]F dose-dependently increased apoptosis and blocked cells cycle in S-phase. PAH mixtures showed an additive effect on apoptosis and on cell cycle blockage. DNA adduct formation in mixtures was higher than expected based on the individual compounds, indicating a synergistic effect of PAH mixtures. Equimolar mixtures of B[a]P and DB[a,l]P (0.1, 0.3 and 1.0 mu M) were assessed for their effects on gene expression. Only at 1.0 mu M, the mixture showed antagonism. All five compounds were also tested as a binary mixture with B[a]P in equitoxic concentrations. The combinations of B[a ]P with B[b]F, DB[a,h]A or FA showed additivity, whereas B[a]P with DB[a,l]P or 1-MPA showed antagonism. Many individual genes showed additivity in mixtures, but some genes showed mostly antagonism or synergism. Our results show that the effects of binary mixtures of PAHs on gene expression are generally additive or slightly antagonistic, suggesting no effect or decreased carcinogenic potency, whereas the effects on DNA adduct formation show synergism, which rather indicates increased carcinogenic potency.

A Tintos, M Gesto, JM Miguez, JL Soengas

beta-naphthoflavone and benzo(A)pyrene treatment affect liver intermediary metabolism and plasma cortisol levels in rainbow trout Oncorhynchus mykiss

Ecotoxicology and Environmental Safety, 2008, Vol 69, Iss 2, pp 180-186

To assess the effects of the PAHs beta-naphthoflavone (beta-NF) and benzo(a)pyrene (BaP) on liver intermediary metabolism and plasma steroid hormones, immature female rainbow trout (Oncorhynchus mykiss) were intraperitoneally injected (2 mu l g(-1)) with vegetable oil alone (control) or containing beta-NF or BaP (10 mg kg(-1)) and returned to their tanks; 3, 24, and 72 h after injection, 11 fish were sampled from each group. On each sampling time, plasma hormone levels (cortisol and 17 beta-estradiol) and metabolic parameters in plasma (glucose, lactate, and alpha-amino acid levels) and liver (glycogen, glucose, lactate, and alpha-amino acid levels, and HK, GK, PK, LDH, G6Pase, G6PDH, FBPase, GDH, Asp-AT, and HOAD activities) were assessed. Changes described for hormonal systems resulted in an increase in plasma levels of cortisol after 24 and 72 h of treatment with both PAHs whereas no changes were noticed for 17 beta-estradiol levels. Changes in intermediary metabolism described effects in several pathways due to treatment with both PAHs. These changes can be summarized as increased glucose and lactate levels in plasma, and increased glycogenolysis and gluconeogenesis in liver after 24 and 72 h of treatment with both PAHs. Furthermore, beta-NF treatment stimulated amino acid catabolism in liver. These metabolic changes can be associated with increased levels of plasma cortisol, and suggest a different metabolic behavior depending on PAHs.

P Guiraud, JL Bonnet, A Bournendjel, M KadriDakir, M Dusser, J Bohatier, R Steiman

Involvement of Tetrahymena pyriformis and selected fungi in the elimination of anthracene, and toxicity assessment of the biotransformation products

Ecotoxicology and Environmental Safety, 2008, Vol 69, Iss 2, pp 296-305

Anthracene (AC) is a non-mutagenic and non-carcinogenic, low-molecular-weight PAH present in the environment. Its toxicity can be dramatically increased after solar-light exposure. Biotransformation capacities of AC by Tetrahymena pyriformis and a selection of eight micromycetes were studied, and the ability of these microorganisms to detoxify the polluted ecosystems was assessed. We showed that T pyriformis was able to accumulate high amounts of AC without any transformation. In contrast, the fungi Cunninghamella elegans, Absidia fusca, Absidia cylindrospora, Rhodotorula glutinis, and Aspergillus terreus were able to transform AC with a high efficiency. Cytotoxicity assays conducted on HeLa cells and T pyriformis showed that crude extract from A. Fusca culture medium obtained after AC biotransformation was not toxic. For A. Fusca and A. Cylindrospora, 1-4 dihydroxyanthraquinone was shown to be the major product during the biotransformation process. This compound seemed to be a dead-end metabolite at least for the Absidia strains. The cytotoxicity of 1-4 dihydroxyanthraquinone was higher than that of AC to T pyriformis but lower to HeLa cells. On the whole our results showed that the microorganisms studied were all able to decontaminate an AC-polluted ecosystem, either by accumulating or transforming the compound. A possible detoxification process resulting from AC biotransformation can be considered only using the human cell model. (c) 2006 Elsevier Inc. All rights reserved.

Y Zhang, Y Xiong, RS Liu, JB Peng, Y Cao

Synthesis, characterization and optoelectronic properties of conjugated phosphorescent polymers based on polyfluorene with aminoalkyl side-chain

Acta Chimica Sinica, 2007, Vol 65, Iss 24, pp 2929-2934

A series of novel polyfluorene containing iridium complex in the main chains were synthesized and characterized. The photoluminescent properties of these polymers in thin film were investigated. Electroluminescent devices fabricated by using these polymers as the emissive layler with high work-function metal such as Al showed similar good device performances which can be obtained typically only with low work-function metal such as Ba or Ca as cathodes.

M Wei, LP Wang, BH Zheng

Photoinduced toxicity single and binary mixtures of four polycyclic aromatic hydrocarbons to the marine diatom Skeletonema costatum

Acta Oceanologica Sinica, 2007, Vol 26, Iss 6, pp 41-50

Diatom Skeletonema costatum Cleve is one of the main predominant phytoplankton species in the Changjiang Estuary in China. In order to provide some basic information for future assessment of the potential risk on phytoplankton communities in this estuary caused by PAHs, this alga was selected as a representative to investigate the photoinduced toxicity of PAHs, in single and mixture. Four PAHs including three-ring phenanthrene and anthracene, four-ling fluoranthene and pyrene were tested in the laboratory. The single toxicity of each PAH on this microalga was compared with and without the simulated solar UV radiation. The results showed that this microalga was sensitive to PAH' s photoindueed toxicity. Ratios of the 72 h median effect concentration obtained for fluorescent and UV light tests were about 8. 4 for phenanthrene, 13. 0 for anthracene, 6. 5 for fluoranthene, and 5. 7 for pyrene, indicating that UV light enhanced the PAH toxicity to this alga significantly. Under the fluorescent radiation ( lacking UV), the dose-response curves based on chemical concentrations revealed that the order of toxic strength was fluoranthene greater than pyrene greater than anthracene greater than phenanthrene; while under the UV radiation (476 mu W/cm(2) for UVA, 6. 5 mu W/cm(2) for UVB) it became fluoranthene approximately equaling anthracene greater than pyrene greater than phenanthrene, indicating that the UV light also changed its relative toxicity to this alga. The photoinduced toxicity of PAHs to the marine diatom S. Costatum might be a synergistic effect of photosensitization reactions ( e. G., generation of single-state oxygen) and photomodification (photooxidation and/or photolysis). The combined effects of six binary mixtures on the marine diatom S. Costatum were investigated using the additive-index method. Four binary-mixtures (phenanthrene plus anthracene; phenanthrene plus pyrene; anthracene plus fluoranthene; anthracene plus pyrene) were found to be synergistic joint action mode, while two binary-mixtures (phenanthrene plus fluoranthene; fluoranthene plus pyrene) displayed antagonist, revealing a complex pattern of possible interactions. The combined action mode of PAHs might be related to various factors such as the mixture compounds, Mixture ratios and test conditions, etc.

DJ Qi, XJ Kang, LQ Chen, YY Zhang, HM Wei, ZZ Gu

Electrospun polymer nanofibers as a solid-phase extraction sorbent for the determination of trace pollutants in environmental water

Analytical and Bioanalytical Chemistry, 2008, Vol 390, Iss 3, pp 929-938

This paper describes the novel preparation of three kinds of nanofibers [poly(styrene-co-methacrylic acid), poly(styrene-co-p-styrene sulfonate), polystyrene] investigated as solid-phase extraction (SPE) sorbents to extract six compounds (nitrobenzene, 2-naphthol, benzene, n-butyl p-hydroxybenzoate, naphthalene, p-dichlorobenzene) in environmental water by high-performance liquid chromatography. Parameters affecting extraction efficiency were investigated in detail to explore the extraction mechanism of the nanofibers. Under optimized conditions, six compounds followed an excellent linear relationship in the range 10-5,000 ng mL(-1) with coefficients of determination (r(2)) greater than 0.99. The repeatability (expressed as relative standard deviations) was from 3.0 to 7.0%, corresponding to 2.0 mL of water samples at 25 and 500 ng mL(-1) spiked levels for the six compounds. The limits of detection varied from 0.01 to 0.15 ng mL(-1) (signal-to-noise ratio of3). A comparison of the SPE using nanofibers as sorbents and the most commonly used octadecylsilica SPE cartridges was carried out in terms of absolute recovery, sensitivity, and reproducibility for the compounds investigated. Finally, the method was applied to four real water samples. The results highlighted the importance of functional groups, and the polarity of nanofibers in controlling sorption of target compounds, and clearly showed that the new method could be a viable and environmentally friendly technique for analyzing pollutants in environmental samples.

S Tao, Y Wang, SM Wu, SZ Liu, H Dou, YN Liu, C Lang, F Hu, BS Xing

Vertical distribution of polycyclic aromatic hydrocarbons in atmospheric boundary layer of Beijing in winter

Atmospheric Environment, 2007, Vol 41, Iss 40, pp 9594-9602

Air samples were collected using active samplers at various heights of 8, 15, 32, 47, 65, 80, 102, 120, 140, 160, 180, 200, 240, 280 and 320m on a meteorological tower in an urban area of Beijing in two campaigns in winter 2006. Altitudinal distributions of polycyclic aromatic hydrocarbons (PAHs) in atmospheric boundary layer of Beijing in winter season were investigated. Meteorological conditions during the studied period were characterized by online measurements of four meteorological parameters as well as trajectory calculation. The mean total concentrations of 15 PAHs except naphthalene of gaseous and particulate phase were 667 +/- 450 and 331 +/- 144ng m(-3) in January and 61 +/- 19 and 29 +/- 6 ngm(-3) in March, respectively. Domestic coal combustion and vehicle emission were the dominant PAH sources in winter. Although the composition profiles derived from the two campaigns were similar, the concentrations were different by one order of magnitude. The higher concentrations in January were partly caused by higher emission due to colder weather than March. Moreover, weak wind, passing through the city center before the sampling site, picked up more contaminants on the way and provided unfavorable dispersion condition in January. For both campaigns, PAH concentrations decreased with heights because of ground-level emission and unfavorable dispersion conditions in winter. The concentration ratio of PAHs in gas versus solid phases was temperature dependent and negatively correlated to their octanol-air partition coefficients. (c) 2007 Elsevier Ltd. All rights reserved.

C Jager, F Hulsken, H Mutschke, T Henning, W Poppitz, I Voicu

Identification and spectral properties of PAHs in carbonaceous material produced by laser pyrolysis

Carbon, 2007, Vol 45, Iss 15, pp 2981-2994

\Carbonaceous materials have been prepared by laser-induced pyrolysis of a mixture of hydrocarbons (C2H2, C2H4, and benzene) under different conditions. We have investigated the soluble and insoluble part of the condensed carbon powders with several techniques, such as UV/VIS and IR spectroscopy, mass spectroscopy, gas chromatography combined with mass and IR spectrometry and high-performance liquid chromatography (HPLC) in order to obtain information on the total content and composition of the extracted soluble part and on the influence of the soluble component on the spectroscopic properties of the condensed carbon nanopowder. It has been found that the extract contains more than 64 different PAHs. The most abundant PAH molecules are those containing 3-5 rings. The total amount of aromatic soluble components depends on the temperature in the condensation zone whereas the ratio between high- and low-mass PAHs is influenced by both, the temperature and the precursor gases. IR spectroscopic investigations of the extract have shown partial hydrogenation of PAHs leading to the formation of CH2 groups, at the edge of PAH molecules. The IR spectral properties of the carbonaceous materials and of the PAHs are influenced by the adsorption process. (C) 2007 Elsevier Ltd. All rights reserved.

P Karasek, J Planeta, M Roth

Solubilities of triptycene, 9-phenylanthracene, 9,10-dimethylanthracene, and 2-methylanthracene in pressurized hot water at temperatures from 313 K to the melting point

Journal of Chemical and Engineering Data, 2008, Vol 53, Iss 1, pp 160-164

Aqueous solubilities Of two C20H14 isomers, triptycene (9,10-o-benzeno-9,10-dihydroanthracene) and 9-phenylanthracene, were measured at temperatures from 313 K to the solute melting point and pressures close to 5 MPa by a dynamic method combined with gas chromatography/mass spectrometry. In addition, aqueous solubilities of 2-methylanthracene and 9, 1 0-dimethylanthracene were also obtained. The curvature of the temperature dependence of triptycene solubility differs distinctly from those for the other solutes. Although no data on aqueous solubilities of the solutes at T > 323.15 K were found in the literature, the results for methylanthracenes at the lower limit of the temperature range of the present measurements compare favorably with previous reports. The activity coefficients of triptycene in saturated aqueous solutions were estimated from the measured solubilities employing two different approximations for the pure solute heat capacity difference Delta C-P2.

JS Zugazagoitia, CX AlmoraDiaz, J Peon

Ultrafast intersystem crossing in 1-nitronaphthalene. An experimental and computational study

Journal of Physical Chemistry A, 2008, Vol 112, Iss 3, pp 358-365

Previous studies have established that the major pathway for the first singlet excited state of 1-nitronaphthalene is intersystem crossing to the triplet manifold. In this contribution we present determinations of the decay of the S, state of this compound in several solvents to establish the time scale of the multiplicity change as a function of the polarity and hydrogen-bonding ability of the solvent environment. The measurements were made with the femtosecond frequency up-conversion technique to follow the weak spontaneous molecular emission which precedes triplet formation. Our results show that in all environments the S, lifetime is 100 fs or less, making 1-nitronaphthalene the organic compound with the fastest multiplicity change ever measured. We also show that the bathochromic shifts observed for the first absorption band imply changes in the relative energies of the singlet and triplet manifolds, which in turn manifest in a 2-fold increase of the fluorescence lifetime in cyclohexane compared with the polar solvents. Additionally, we performed excited-state calculations at the TD-DFT/PBE0/6-311++G(d,p) level of theory with the PCM model for solvation. The TD-DFT theory identifies the presence of upper triplet states which can act as receiver states in this highly efficient photophysical pathway. Together, the experimental and theoretical results show that the dynamics of the Si state in 1-nitronaphthalene represent an extreme manifestation of El-Sayed's rules due to a partial (n-pi*) character in the receiver triplets which are nearly isoenergetic with S-1, determining a change in the molecular spin state within 100 fs.

M Wehrer, KU Totsche

PAH release from tar-oil contaminated soil material in response to forced environmental gradients: implications for contaminant transport

European Journal of Soil Science, 2008, Vol 59, Iss 1, pp 50-60

Laboratory test systems are frequently used to assess the release of pollutants from contaminated sites. To infer behaviour in the field, all factors that control the release of such pollutants should be considered in the experiment. We carried out column experiments with varying boundary conditions under saturated flow to identify the processes governing the release and to evaluate the effect of environmental conditions on several PAHs. We compared the results with groundwater concentrations monitored in the field. The contaminated soil material originated from a former tar-processing site. The effluent was analysed in response to forced variations in flow velocity, residence time, ionic strength and temperature. Interruptions to the flow had no effect on concentrations, which were close to those predicted by Raoult's law. We conclude that release of PAHs is controlled by equilibrium dissolution according to Raoult's law at moderate ionic strength. Diminishing the ionic strength by a pulse of pure water, however, results in a marked increase in the concentrations of exported PAHs. We attribute this to PAHs being bound to mobile particles. The effect was larger in the column percolated with fast flow, suggesting that the release of carriers is controlled by shear stress. An increase of temperature by 10 K resulted in marked increases in concentrations of the PAHs in the outflow between 6 and 160%. Concentrations in the groundwater correlate well with those in the outflow from the columns with similar ionic strength and temperature. We were able to identify the processes governing the release of PAHs under various conditions and to explain the concentrations observed in the field. The study illustrates that column outflow experiments, which support decisions in risk assessment, must be designed appropriately.

N Cardellicchio, A Buccolieri, S Giandomenico, L Lopez, F Pizzulli, L Spada

Organic pollutants (PAHs, PCBs) in sediments from the Mar Piccolo in Taranto (Ionian Sea, Southern Italy)

Marine Pollution Bulletin, 2007, Vol 55, Iss 10-12, pp 451-458

Polychlorinated biphenyls (PCBs) and 17 parent PAHs were determined in surface sediments from nine stations in the Mar Piccolo of Taranto (Ionian Sea, Southern Italy). Total PAH concentrations ranged from 380 to 12,750 mu g/kg d.w., while total PCB levels ranged from 2 to 1684 mu g/kg d.w.; this values were higher than those found in others marine coastal areas of the Mediterranean Sea. For PAHs, low molecular weight/high molecular weight, phenanthrene/anthracene and fluoranthene/pyrene ratio were used for discriminating between pyrolitic and petroleum origin. Results showed that PAHs were mainly of pyrolitic origin. PCB and PAH levels in sediments were compared with Sediments Quality Guidelines (ERM-ERL, TEL-PEL indexes) for evaluation probable toxic effects on marine organism. Finally, ERM and PEL quotients were used to evaluate the degree to which chemicals exceed guidelines. Results suggest an ecotoxicological risk for benthic organisms mainly in the first inlet, where high concentrations of PCBs were found in sediments influenced by harbour activities.
R Boscolo, F Cacciatore, O Giovanardi

Polycyclic aromatic hydrocarbons (PAHs) in transplanted Manila clams (Tapes philippinarum) from the Lagoon of Venice as assessed by PAHs/shell weight index: A preliminary study

Marine Pollution Bulletin, 2007, Vol 55, Iss 10-12, pp 485-493

Variation of PAHs levels was assessed in Tapes philippinarum from the Lagoon of Venice. Clams were transplanted from a polluted area next to Porto arghera to two rearing areas of the Southern Lagoon. Analyses of PAHs were made in sediments and clams by GC/MS at first sampling and after 30, 60 and 180 days. Principal component analysis was performed to elucidate bioaccumulation and depuration pattern and input sources. Biota-Sediment-Accumulation-Factor (BSAF) was applied to evaluate the PAHs input sources from sediment. Condition index was calculated to compare the seasonal variation of clam tissue to PAHs levels. To propose results not affected by seasonal changes in flesh weight of clams, the approach based on the calculation of PAHs/SW index was applied. From the results, it was concluded that PAHs/SW index is more recommendable to asses temporal variation of PAHs levels in Manila clams.
M Ammann, U Poschl

Kinetic model framework for aerosol and cloud surface chemistry and gas-particle interactions - Part 2: Exemplary practical applications and numerical simulations

Atmospheric Chemistry and Physics, 2007, Vol 7, Iss 23, pp 6025-6045

A kinetic model framework with consistent and unambiguous terminology and universally applicable rate equations and parameters for aerosol and cloud surface chemistry and gas-particle interactions has been presented in the preceding companion paper by Poschl, Rudich and Ammann (Poschl et al., 2007), abbreviated PRA. It allows to describe mass transport and chemical reaction at the gas-particle interface and to link aerosol and cloud surface processes with gas phase and particle bulk processes. Here we present multiple exemplary model systems and calculations illustrating how the general mass balance and rate equations of the PRA framework can be easily reduced to compact sets of equations which enable a mechanistic description of time and concentration dependencies of trace gas uptake and particle composition in systems with one or more chemical components and physicochemical processes. Time-dependent model scenarios show the effects of reversible adsorption, surface-bulk transport, and chemical aging on the temporal evolution of trace gas uptake by solid particles and solubility saturation of liquid particles. They demonstrate how the transformation of particles and the variation of trace gas accommodation and uptake coefficients by orders of magnitude over time scales of microseconds to days can be explained and predicted from the initial composition and basic kinetic parameters of model systems by iterative calculations using standard spreadsheet programs. Moreover, they show how apparently inconsistent experimental data sets obtained with different techniques and on different time scales can be efficiently linked and mechanistically explained by application of consistent model formalisms and terminologies within the PRA framework. Steady-state model scenarios illustrate characteristic effects of gas phase composition and basic kinetic parameters on the rates of mass transport and chemical reactions. They demonstrate how adsorption and surface saturation effects can explain non-linear gas phase concentration dependencies of surface and bulk accommodation coefficients, uptake coefficients, and bulk solubilities (deviations from Henry's law). Such effects are expected to play an important role in many real atmospheric aerosol and cloud systems involving a wide range of organic and inorganic components of concentrated aqueous and organic solution droplets, ice crystals, and other crystalline or amorphous solid particles.

U Poschl, Y Rudich, M Ammann

Kinetic model framework for aerosol and cloud surface chemistry and gas-particle interactions - Part 1: General equations, parameters, and terminology

Atmospheric Chemistry and Physics, 2007, Vol 7, Iss 23, pp 5989-6023

Aerosols and clouds play central roles in atmospheric chemistry and physics, climate, air pollution, and public health. The mechanistic understanding and predictability of aerosol and cloud properties, interactions, transformations, and effects are, however, still very limited. This is due not only to the limited availability of measurement data, but also to the limited applicability and compatibility of model formalisms used for the analysis, interpretation, and description of heterogeneous and multiphase processes. To support the investigation and elucidation of atmospheric aerosol and cloud surface chemistry and gas-particle interactions, we present a comprehensive kinetic model framework with consistent and unambiguous terminology and universally applicable rate equations and parameters. It enables a detailed description of mass transport and chemical reactions at the gas-particle interface, and it allows linking aerosol and cloud surface processes with gas phase and particle bulk processes in systems with multiple chemical components and competing physicochemical processes. The key elements and essential aspects of the presented framework are: a simple and descriptive double-layer surface model (sorption layer and quasi-static layer); straightforward flux-based mass balance and rate equations; clear separation of mass transport and chemical reactions; well-defined and consistent rate parameters (uptake and accommodation coefficients, reaction and transport rate coefficients); clear distinction between gas phase, gas-surface, and surface-bulk transport (gas phase diffusion, surface and bulk accommodation); clear distinction between gas-surface, surface layer, and surface-bulk reactions (Langmuir-Hinshelwood and Eley-Rideal mechanisms); mechanistic description of concentration and time dependences (transient and steady-state conditions); flexible addition of unlimited numbers of chemical species and physicochemical processes; optional aggregation or resolution of intermediate species, sequential processes, and surface layers; and full compatibility with traditional resistor model formulations. The outlined double-layer surface concept and formalisms represent a minimum of model complexity required for a consistent description of the non-linear concentration and time dependences observed in experimental studies of atmospheric multiphase processes (competitive co-adsorption and surface saturation effects, etc.). Exemplary practical applications and model calculations illustrating the relevance of the above aspects are presented in a companion paper (Ammann and Poschl, 2007). We expect that the presented model framework will serve as a useful tool and basis for experimental and theoretical studies investigating and describing atmospheric aerosol and cloud surface chemistry and gas-particle interactions. It shall help to end the 'Babylonian confusion' that seems to inhibit scientific progress in the understanding of heterogeneous chemical reactions and other multiphase processes in aerosols and clouds. In particular, it shall support the planning and design of laboratory experiments for the elucidation and determination of fundamental kinetic parameters; the establishment, evaluation, and quality assurance of comprehensive and self-consistent collections of rate parameters; and the development of detailed master mechanisms for process models and derivation of simplified but yet realistic parameterizations for atmospheric and climate models.

S Orecchio

PAHs associated with the leaves of Quercus ilex L.: Extraction, GC-MS analysis, distribution and sources Assessment of air quality in the Palermo (Italy) area

Atmospheric Environment, 2007, Vol 41, Iss 38, pp 8669-8680

In this study, the leaves of Quercus ilex L. Were selected as possible bioaccumulators of PAHs. Quercus is an evergreen plant that occurs widely in both urban and rural areas. Several sites (urban roadside, urban, urban park, suburban and rural) in and around Palermo city were investigated. The purpose of this research was to optimize analytical method for quercus leaves, investigate the degree of contamination in the urban area of Palermo by comparing PAH concentration in leaves of quercus from the several sites, establish distribution patterns and relate them to possible sources of PAHs. To this aim, the 16 recommended as priority pollutants by the Environmental Protection Agency (EPA) and perylene were analyzed. PAHs were positively correlated to atmospheric particulate gravimetrically determined on filters aspiring a known volume of air in the various stations. The analyses have been performed by gas chromatography coupled to mass spectrometry (GC-MS) in selected ion monitoring (SIM) mode. The total PAH content in the samples ranged from 92 to 1454 mu g kg(-1) d.w. The higher amounts of PAHs detected in leaves of quercus from the urban area of Palermo compared with the control site are diagnostic of air contamination, in particular in the zones with heavy traffic. The determination of PAHs in the leaves of quercus allows us, with very simple and fast procedures, to assess the quality of the air over a longer period, since PAHs are accumulated over the whole lifetime of the leaves, irrespective of atmospheric conditions at the moment of sampling. (c) 2007 Elsevier Ltd. All rights reserved.

M Liu, SB Cheng, DN Ou, LJ Hou, L Gao, LL Wang, YS Xie, Y Yang, SY Xu

Characterization, identification of road dust PAHs in central Shanghai areas, China

Atmospheric Environment, 2007, Vol 41, Iss 38, pp 8785-8795

Road dust samples were collected from central Shanghai in winter (January) and summer (August), respectively. Sixteen polycyclic aromatic hydrocarbons (PAHs) in the United States Environmental Protection Agency (USEPA) priority-controlled list were determined by GC/MS. Total PAH (t-PAH) concentrations in winter samples ranged from 9176 to 32,573 ng g(-1) with a mean value of 20,648 ng g(-1), while they varied from 6875 to 27,766 ng g(-1) in summer with an average of 14,098 ng g(-1). Spatial variation showed that city park (CP) samples had the lowest t-PAH concentration, while industrial area (113) and traffic area (TR) and commercial area (CO) were the most polluted, in both seasons. PAH homologues concentrations were getting higher with the more rings and higher molecular weight (HMW) in all areas. The study of effective factors showed that grain size was only a minor factor influencing the accumulation of PAHs, whereas total organic carbon (TOC) was found to be closely correlated with t-PAH concentration. Prevailing winds could directly affect on the spatial distribution of PAHs. Chemical source apportionment studies took the form of principal component analysis (PCA), followed by compositional analysis. It was demonstrated that road dust PAHs in central Shanghai mainly came from the mixing of traffic and coal combustion. The contribution percentages of pyrogenic and petrogenic sources were respectively 71.0% and 11.4% in winter, while they were, 64.9% and 14.1% in summer, respectively. Road dust PAHs in Shanghai city mostly came from local sources. (C) 2007 Elsevier Ltd. All rights reserved.

