Fact Sheet — Coalescence
This fact sheet describes technologies for joining or coalescing small oil droplets into larger ones that are more amenable to removal. According to Stokes Law, oil rises at a rate dependent on the droplet diameter and the fluid viscosity. Smaller diameter droplets rise more slowly. One way of increasing the rate at which droplets rise is to increase the droplet diameter. 
ACS Industries provides a thorough reference on liquid/liquid coalescers (ACS Industries undated). Coalescers provide surfaces on which oil droplets can congregate and merge. Most coalescers use fiberglass, polyester, metal, or Teflon media, which are arranged in a mesh, co-knit, or irregular “wool” format. ACS (undated) shows photographs of the different media types. Finer meshed media are more capable of capturing and coalescing smaller droplets. However, tighter mesh becomes more vulnerable to fouling with solids. If solids are likely to pose a problem, filtering devices or other solids-removal equipment should be employed before running the coalescer. 
Tulloch (2003) reviews a pre-coalescer device that consists of a bundle of oleophilic polypropylene fibers inside a cartridge positioned along a flow line just upstream of another separation device (e.g., hydrocyclone, filter). The fibers serve to aggregate small oil droplets for easier downstream removal. The coalescence occurs rapidly (within two seconds). The appearance of the fiber bundle looks somewhat like the tail of a horse, giving rise to the device’s name “Mare’s Tail.” Tulloch (2003) reports that oil droplet growth was enhanced by increasing either the length of the fibers or the number of fibers packed into the cartridge. 
[Insert two photos here; captions: Mare’s Tail Coalescer showing bundle of fibers; Source: Opus]

Recently, controlled application of ultrasound has been shown to coalesce oil droplets. The technology is still under development (Sinker 2007).
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