Challenges Foam Filtration Spring 2011
The challenge for foam filtration is to determine if there is a method of operating a foam filter that is compatible with a market need and that is superior to competing products. The research obtained to date does not appear to provide a clear case for the utility of foam filtration.
Previous documentation for foam filtration suggested a chlorine dose of 0.1 mg/L. This is lower than the required residual of 0.2 mg/L. Previous research focused on evaluating foam filtration during continuous application of alum. The applied alum dose (0.3 g/L or 300 mg/L) was at least 10 times higher than that used to treat low turbidity waters. Thus previous results from the foam filtration research may not be of much use in assessing the viability of foam filtration.
Foam filtration has several disadvantages over rapid sand filtration. 
1. Foam filtration will likely fail catastrophically and cause very high turbidity in the filtered water if the pressure drop across the filter causes the foam to compress. This failure mode must be prevented by restricted the maximum amount of head loss through the filter bed. This can be accomplished by providing an overflow weir that dumps raw water if the water level above the foam is too high. 

2. The foam requires special cleaning and access to clean water for the cleaning. The opportunities for contaminating the filter body during cleaning are significant.
3. Foam may deteriorate with time and become more vulnerable to compression. 

Foam has several advantages over sand as a filter media.

1. It has a higher porosity than sand and thus can handle a higher filtration velocity.

2. The higher porosity may also enable the foam to store more solids before reaching terminal head loss

The goal of the research is to assess as quickly as possible if the advantages of foam outweigh the disadvantages in any foreseeable applications. The requirements of raw water flow control, bed saturation even under no flow, max head loss overflow, alum flow control, and chlorine flow control will add significant complexity to the overall design of a foam filter unit. It is possible that further refinements and size reduction for AguaClara dose and flow control technologies could improve the feasibility of foam filtration. In any case, creating a viable foam filtration unit is a substantial challenge and it must be superior to a stacked rapid sand filter (SRSF) if it is to achieve a market niche. Note that a SRSF would also need the same hydraulic controls as a foam filter, but that it would be possible to clean the SRSF without disassembling the filter unit.
Suggested strategy to assess viability of foam filtration
The goal is to determine a reasonable set of operating parameters including filtration velocity, pore size, maximum raw water turbidity, and filter depth. The first challenge is to determine what guidelines you will use to determine each of these parameters. For example, filter depth is likely the result of optimizing desired effluent turbidity (shallow filters will perform poorly) and the compression failure mode (deep filters will fail sooner).  You will need to understand the constraints that will guide the selection of each of the design parameters. Once you have described the likely constraints you can then develop an experimental protocol to gradually home in on a reasonable set of design values. 
Develop a method to create a foam filter cartridge that doesn't require using a series of 1 inch slices.
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