Control of air pollution

When applied to air filtration and purification, biofilters use microorganisms to remove air
pollution. The air flows through a packed bed and the pollutant transfers into a thin biofilm on
the surface of the packing material. Microorganisms, including bacteria and fungi are
immobilized in the biofilm and degrade the pollutant. Trickling filters and bioscrubbers rely on
a biofilm and the bacterial action in their recirculating waters.

The technology finds greatest application in treating malodorous compounds and water-
soluble volatile organic compounds (VOCSs). Industries employing the technology include food
and animal products, off-gas from wastewater treatment facilities, pharmaceuticals, wood
products manufacturing, paint and coatings application and manufacturing and resin
manufacturing and application, etc. Compounds treated are typically mixed VOCs and
various sulfur compounds, including hydrogen sulfide.

Very large airflows may be treated and although a large area (footprint) has typically been
required—a large biofilter (>200,000 acfm) may occupy as much or more land than a football
field—this has been one of the principal drawbacks of the technology. Engineered biofilters,
designed and built since the early 1990s, have provided significant footprint reductions over
the conventional flat-bed, organic media type.

One of the main challenges to optimum biofilter operation is maintaining proper moisture
throughout the system. The air is normally humidified before it enters the bed with a watering
(spray) system, humidification chamber, bioscrubber, or biotrickling filter. Properly
maintained, a natural, organic packing media like peat, vegetable mulch, bark or wood chips
may last for several years but engineered, combined natural organic and synthetic component
packing materials will generally last much longer, up to 10 years.

A biofilter/bio-oxidation system is a fairly simple device to operate and offers a cost-effective
solution provided the pollutant is biodegradable within a moderate time frame (increasing
residence time = increased size and capital costs), at reasonable concentrations (and Ib/hr
loading rates) and that the airstream is at an organism-viable temperature. For large volumes of
air, a biofilter may be the only cost-effective solution. There is no secondary pollution (unlike
the case of incineration where additional CO2 and NOx are produced from burning fuels) and
degradation products form additional biomass, carbon dioxide and water.

Media irrigation water, although many systems recycle part of it to reduce operating costs, has
a moderately high biochemical oxygen demand (BOD) and may require treatment before
disposal. However, this "blowdown water", necessary for proper maintenance of any bio-
oxidation system, is generally accepted by municipal publicly owned treatment works without
any pretreatment.



