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Extended Abstract

Exploration of environmental protection through mitigation of CO, and removal of water pollutants, such as heavy
metals, has gained high interest. Cultivation of photosynthetic microorganisms, such as cyanobacteria, to deal with both
environmental issues is considered a promising approach with high feasibility [1]. Thermosynechococcus sp. CL-1 (TCL-1),
an isolated cyanobacterium from a hot spring in Taiwan, has a high tolerance to be cultivated in an environment with high
temperature and alkalinity [2]. TCL-1 has been reported to achieve rapid biomass growth and CO, fixation rate even in the
test under the presence of pollutants [3] or using swine wastewater [4]. During TCL-1 cultivation, C-phycocyanin is observed
as the major generated valuable pigments [5].

This study compared the influence of Pb and Cd in TCL-1 performances, including CO, fixation, heavy metal removal,
and production of C-phycocyanin. Test was conducted using 5 folds of modified Fitzgerald/MF (SMF) as the growth
medium, which was supplemented by 113.2 mM dissolved inorganic carbon/DIC to simulate the conditions of almost
saturated CO- in wastewater of a chemical scrubber system. Various concentrations of Pb or Cd were given in the range of
0-10 mg/L. Tests were conducted with 3 g/L initial TCL-1 biomass concentration in a flat panel photobioreactor/FPBR under
incubation at 50 °C for 12 h. An aeration system with a flow rate of 0.5 vvm was set at the bottom of the FPBR to provide
uniform mixing, and lighting in the intensity of 2,000 pE/m?/s was set to simulate the average sunlight condition in Taiwan
during daytime. Observation on heavy metal removal was supported by the analysis of removal mechanism and detection of
functional groups on the TCL-1 cell surface.

TCL-1 cultivation under the absence of heavy metals achieved 65.7+5.6 mg/L/h biomass productivity along with
118.1+12.5 mg/L/h CO; fixation rate. Increasing Cd and Pb content led to decline in biomass productivity similar to a
previous study by Nanda, et al. [6]. However, compared to Pb, the presence of Cd presented a less severe effect on TCL-1
cultivation which was proven by insignificant differences among the tested levels. Besides, the presence of either Pb or Cd
promoted a higher increment of carbon content in biomass compared to the control without heavy metals. The best CO,
fixation rates of 105.2+5.0 and 98.5+18.9 mg/L/h were achieved by TCL-1 cultivation with 0.5 mg/L. Cd and Pb, respectively.

TCL-1 cultivation presented Cd removal in the range of 59.25-91.89% which was higher than that of Pb (50.17-67.28%).
Supply of high light intensity in this study beneficially supported the photodegradation process as tested in the blank
experiment. Nevertheless, bioadsorption was measured as the dominant heavy metals’ removal mechanism by TCL-1 which
might be supported by the functional groups on the biomass surface. Detection of functional groups indicated the presence
of carboxyl bonding which might play an important role in bioadsorption process. The presence of Cd or Pb insignificantly
influenced TCL-1 performance in producing C-phycocyanin. Thus, TCL-1 can be considered as a potential candidate to deal
with various environmental issues along with production of phycocyanin.
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