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Fourier Transform Ion Cyclotron Resonance Mass Spectrometry Characterization of Athabasca Oil Sand Process-Affected Waters Incubated in the Presence of Wetland Plants
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Results and Discussion

Studies were conducted to develop and compare methods for NAFC isolation in an experimental wetland setting. A controlled greenhouse experiment was conducted with sedge (Carex aquatilis), bulrush (Schoenoplectus acutus), and cattail (Typha latifolia) grown in OSPW. Two methods-the Isolute Biotage ENV+ SPE method and a new weak anion exchange (WAX SPE) were assessed for their ability to isolate, clean up, and concentrate NAFCs in OSPW and municipal tap water (control) that were exposed to samples of plants and associated microbes. Samples were analyzed by Negative-ion-electrospray ionization on a 9.4 T FT-ICR mass spectrometer at the NHMFL ICR facility.  ESI FT-ICR MS data revealed that WAX SPE method has better relative enhancement (5%−50%) of O2 classes in OSPW exposed to wetland plants, compared to ENV+ SPE method. The WAX SPE method is a good candidate for the isolation of organic compounds in complex environmental matrices and supports the development of analytical protocols for isolation and characterization of NAFCs. Compound classes from negative-ion ESI FT ICR-MS data were further probed using principal component analysis (PCA) to evaluate the NAFCs that are potential indicators of efficiency of engineered wetlands for monitoring in future wetland studies. Based on PCA, future wetland NAFC degradation investigations should target O2 classes for detailed evaluation of the performance of treatment systems, or measurement of the fate and distributions of NAFCs in natural wetlands exposed to OSPW.
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Figure 1. Measurements total plant growth over time for cattail (Typha latifolia), hardstem bulrush (Schoenoplectus acutus), and aquatic sedge (Carex aquatilis) in OSPW and tap water.
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