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MICROCAT( - ANL H2S ODOR CONTROL

Frequently Asked Questions

OVERVIEW

There is a consortium of microbes in MICROCAT-ANL Deodorizer.  Some of the microbes are autotrophic which means that they use inorganic forms of carbon like CO2, carbonate or bicarbonate ions (CO32-or HCO3-) to grow on.  These strains are able to convert sulfides (S2-
 and HS-) into water insoluble elemental sulfur (S() under conditions commonly encountered in waste water transport systems (sewers, lift stations) and treatment systems.  In its insoluble form elemental sulfur may be encapsulated in the bacterial cell or may accumulate as an undissolved particle.  In either case, the original sulfides are removed from the liquid phase of the wastewater in the pumping station, sewer line and/or treatment system and taken out of the sulfur cycle which normally occurs.  The result is reduced odors, reduced gas phase toxicity and reduced H2S corrosion due to sulfuric acid.

How does MICROCAT – ANL Work?

Sulfate reducing microbes commonly present in wastewater degrade organic compounds by using sulfate (SO42-) as a replacement for molecular oxygen, oxygen being generally present only at low concentrations or absent in wastewaters being transported to treatment systems.  The reduction of sulfate during the oxidation of the organics generates sulfides (S2- and S-).  There is an equilibrium between H2S, HS- and S2- which is pH dependent.  The S2- and HS- react with hydrogen ions under acidic conditions forming hydrogen sulfide (H2S).  Acidic conditions are normally present in sewage due to fermentation reactions that generate organic acids.  The hydrogen sulfide produced has limited solubility in water and volatilizes into the gas phase creating several safety and operations problems.  

Why is hydrogen sulfide in the air a problem?

When hydrogen sulfide in the gas phase dissolves in condensate or wet biofilms in the upper portion of wastewater transport systems (e.g. sewer lines, pump stations) where oxygen is usually present, indigenous microbes convert the sulfide into sulfuric acid, thus 
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can corrode pipes and equipment. Hydrogen sulfide gas is a toxicity hazard to humans at relatively low concentrations, and when the gas escapes the containment system, odors are produced (rotten egg odor).

Where does the sulfate that starts this sequence come from?

Sulfate ion is naturally present in all source water (the concentration may vary from <10 mg/L to hundreds of mg/L) that ends up as wastewater.  The sulfates naturally occurring in the source water may be increased by various industrial processes, and sulfates are a breakdown product of sulfur containing organic compounds.  Thus, there is usually no shortage of sulfate ion in wastewaters, and hydrogen sulfide is therefore a common product of wastewater transport, storage and treatment, particularly where molecular oxygen is limited.  

Once the sulfide is oxidized by the MICROCAT – ANL microbial consortium where does it go?

By adding the MICROCAT – ANL microbes to the sewage, the sulfide in the wastewater is removed by conversion into elemental sulfur.  At the same time sulfate reduction continues to occur in the wastewater transport system.  This is a beneficial process since organic matter (commonly expressed as Biochemical Oxygen Demand or BOD) is being oxidized, thus reducing the BOD load delivered to the downstream wastewater treatment plant.  Because elemental sulfur does not volatilize or oxidize to sulfuric acid, corrosion is reduced.  Gas phase toxicity is reduced since the concentration of hydrogen sulfide in the gas above the wastewater is proportional to its concentration in the liquid wastewater so hydrogen sulfide odors are also proportionately reduced.  Some of the microbes in MICROCAT – ANL can use volatile fatty acids as a food source, thus reducing another potential source of odors.  

How much does it cost to apply MICROCAT – ANL? How does it compare to other commonly-used alternative treatments?

If dissolved oxygen or nitrates or both are present at significant concentrations in the wastewater being transported or treated, they will be used by the sulfate reducers and/or by other microbes preferentially; that is, microbes will degrade organic compounds while reducing oxygen or nitrate (to nitrite, nitrogen gas and nitrous oxide) rather than sulfate.  Sulfate will only be reduced to sulfide when all of the oxygen and nitrate is consumed.  Accordingly, there is widespread use of nitrates added to wastewater transport systems to control sulfide production, and it is effective.  Oxygen addition is also sometimes used. Unfortunately, it can be quite expensive to supply enough of them to maintain adequate residual levels to inhibit sulfate reduction.  

Capital equipment such as specialized aeration or oxygenation equipment, storage tanks, metering pumps and monitors to adjust addition based on flow or sulfide concentrations plus the cost of energy for aeration or oxygen production or the cost of nitrate solutions can be an economic burden for the collection system.  MICROCAT - ANL costs more per pound than nitrate or oxygen, but it is used in much smaller, catalytic amounts as opposed to the larger stoichiometric amounts of nitrate or oxygen required to oxidize a significant portion of the BOD. A container of ANL (5 or 55 gallon drum) can be dosed via a metering or peristaltic pump. Therefore, MICRICAT - ANL is significantly lower in cost to apply

Another difference between nitrate addition methods and using MICROCAT – ANL is that nitrate does not remove sulfide from the system.  Calcium nitrate addition increases the redox potential of the wastewater inhibiting the proliferation of the sulfate reducing bacteria.  Denitrifying bacteria use the nitrate to oxidize organics.  Once the nitrate has been used, the redox potential drops again and sulfate reducing microbes start producing sulfide again.  So you need to be continuously adding the calcium nitrate to have a long term effect.  In order to maintain the desired result of eliminating sulfide production, the amount of nitrate added has to be proportional to the incoming BOD.  Thus, at high BOD’s much more nitrate must be added.  This can become cost prohibitive.  In contrast, the microbial consortium in MICROCAT – ANL colonizes the system and reproduces.  Only regular small, predictable ANL product applications are required to assure maintenance of the key microbial populations in the treated system.  This can typically be done at a much lower cost than that of nitrate addition.  
How will the application of MICROCAT – ANL affect the downstream treatment plant?

Experience has shown that the application of MICROCAT – ANL in the wastewater transport systems upstream of a treatment plant will serve to enhance its operation by:

1) Reducing the incoming organic load,

2) Reducing septicity of the influent (in turn, this reduces certain types of filamentous organisms

3) Reducing the incoming fats, oils and greases, and

4) Inoculating the treatment plant with microbial consortia that help reduce sulfide production at points in the treatment plant where oxygen is limited (e.g. primar clarifier, anaerobic/anoxic zones, sludge thickening and dewatering operations).

Request a copy of Case Histories for detailed field documentation of actual results obtained using MICROCAT – ANL.  

Can MICROCAT – ANL be used in natural settings (e.g. rivers, streams, ponds) for odor reduction?
Yes, MICROCAT – ANL has been safely used to deodorize an urban river setting.  The river’s source is in part volcanic contributing to the natural sulfur bearing compounds present in the water.
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