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Studies in Phytoplankton


Bright green and hardy, phytoplankton make striking and robust additions to the science classroom.  As seen on the Exploratorium floor, Cosmarium and Nannochloropsis species are particularly suitable for this purpose and may be purchased from www.Carolina.com.  Color-wise, Nannochloropsis is the more vivid of the two, but these organisms may require specialized, saltier conditions.  Other species should also be considered, especially those rich in natural oils if an ultimate aim for these studies is biofuel production.


A simple set-up to begin is an array of Erlenmeyer flasks.  These may be sealed using rubber stoppers or Parafilm for a controlled environment, or left open to the atmosphere depending on what growth conditions are being studied.  In several cases the sealed flask should be modified to allow plastic tubing to pass through the lid so that the flask may be aerated.  A basting bulb or aquarium pump are two possibilities for agitating the water; shaking the sealed flasks periodically is another.  Aside from agitation, other variables to explore are light, CO2, and nutrient concentrations.  Growth can be assessed qualitatively by appearance or quantitatively by harvesting the cells, drying them, and weighing them, or with absorption spectroscopy if a spectrophotometer is available.


Once students have optimized growth conditions, the operation can be scaled up by growing the phytoplankton in long, sealed, flat plastic enclosures such as those on display in the Exploratorium’s exhibit “Plant-like Plankton.”  Plastic shipping material may also be used inside plastic sheets to create interesting patterned compartments in which the plankton may live.  It seems to me that these plankton “cities” can then become a living metaphor demonstrating the need for environmental stewardship (e.g. the natural cycles of the ocean have been circumvented and altered, necessitating further human interventions – but of what type? and when should things just be left alone?); there is also an element of urban planning and design (some of these patterns remind me of an aerial view of a suburban grid – modernity in a nutshell, or plastic enclosure as the case may be).   

To make biodiesel, the cells must be filtered and dried before extracting the algal oils with an oil press.  (If not all of the plankton are harvested, the population can regenerate, making this a more sustainable operation.)  Then, a process called transesterification is used to refine the oils into biodiesel and glycerol (the glycerol layer will be heavier and sink to the bottom).  This can be as simple as treating the extracted oil with a strong base such as sodium hydroxide and a short-chain alcohol such as methanol or ethanol; but like the growth conditions, optimizing (and greening) this process can be a central part of these studies.        
     
