Foam Filtration Detailed Task List
1. Foam Pore Size Layering Experiments:  We plan to do a series of experiments to determine the optimal layering of different pore sizes.  The pore sizes available to us are 30, 60 and 90 in a linear measurement of pores per inch (ppi).  A smaller pore size number corresponds to a larger hole in the foam.
a. First, we will test a 10 inch foam layer for all three foam pore sizes.  We will be using a 10 NTU influent.  This will enable us to better determine the difference in pC* between different foam layerings.  Previous experiments have yielded very low turbidities.  Since the threshold of the turbidimeter is 0.2, and our effluent turbidities were often lower than this, it is difficult to tell which pore sizes perform better than others. Also, 30 NTU is being used so that foam collapse failure will occur faster.  We expect this to occur in less than 24 hours for each filter run.
b. Next, based on the three control experiments (previously discussed in point a), we will determine a primary optimal layering combination and perform experiments with different layering combinations to see which combination performs best. Last semester, we tested one combination that included 3 inches of 30 ppi on top, 5 inches of 60 ppi in the middle, and 2 inches of 90 ppi on the bottom of the foam column.  This experiment had effluent turbidities below 1 NTU however since that was done using a 5 NTU effluent it must be redone using a 30 NTU effluent so the results can be compared with other experiments. 

2. Varying influent turbidity: We will be investigating the effects of varying the influent turbidity.  5 NTU water was used previously since this corresponds to the sedimentation tank effluent for an AguaClara plant.  However, since the team is now focusing on a point of use system, it is important to understand what range of turbidities the system can effectively filter.  This will allow us to make recommendations to people who will be operating our filter.

a. We will test influent turbidities of 5 NTU, 10 NTU, 20 NTU and 50 NTU to determine the range of influent turbidities under which filter performance is acceptable (less than 0.3 NTU for EPA standards or 1 NTU for WHO).  The relationship between alum dose and influent turbidity will be assumed to be linear.  A 6 mm/s approach velocity will be used so that the results can be compared with previous experimental results.
3. Design of point of use system: In the fall of 2010, we developed preliminary designs for a point of use filter unit, but they need to be refined.  We would like to make the unit as simple as possible, while still ensuring that the filter functions properly (constant flow rate is delivered, easy to clean, etc).  Designs will be modified with research findings; however the majority of the design component of the project will be based on designing the other components of the filter, such as alum dosing and how to deliver a constant flow rate to the filter.  If a viable design is developed, we would like to begin construction on a prototype foam filter unit.

4. If time permits, there are other experimental tasks to consider.  In the fall of 2010, Sarah Stodter ran a series of experiments testing the effectiveness of an aluminum hydroxide wash that would be preapplied to the foam.  More experimentation needs to be done before we can determine if this would be useful in the field, however if the wash works, it would simplify the design of the filter unit, and perhaps make the idea of foam filtration more viable.

