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Abstract and Objectives

The objective of the research was to determine the potential for using
microalgae to remove pharmaceutically active compounds (PhACs) from
wastewater. The City of Logan, Utah, utilizes a facultative lagoon system
of 460 acres to treat municipal wastewater from a population of
approximately 100,000, and microalgae grow naturally within the lagoon
system. The approach involved identifying predominant microalgae and
PhACs occurring in the lagoon system. LC/MS/MS was used to
characterize and identify PhACs of interest that included
acetaminophen, carbamazepine, bisphenol-A, sulfamethoxazol, and
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Preparation

Various strains from the Logan Lagoons
were isolated and sequenced. Lipid
content was also determined. Several
strains were selected as prime candidates
for pharmaceutical sorption or degradation
that would also be profitable biofuel
producers.

Expectations for the Future

The findings of this investigation will identify or rule out a potential advantage to
lagoon style treatment plants. With increasing environmental consciousness and
even the possibility of government-imposed requirements on wastewater
treatment for PhACs, it may be the benefit that pushes biofuel production from
wastewater treatment into the mainstream.
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Figure 3. Sorption and combined sorption-

Figure 1. Triple-Quad LC/MS/MS instrument by Agelent. biodegradation study of (a) acetaminophen, (b)

The critical instrument in this investigation is the LC/MS/MS.
Measuring concentrations as low as the ng/L level was not feasible at
Utah State until the instrument was received this October. Initial tests
with PhAC standards has shown accurate readings of carbamazepine as
low as 13 ng/L.

Standards for over 20 PhACs were used to familiarize those on the
team with the specific challenges of measuring at the concentration
levels typical to those found in natural circumstances.
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