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this water needing 0.94 mg/l of O2 to oxidize the Fe, Mn and H2S to ferric, manganic and sulfur 
or sulfate.   
In these forms they will mechanically strain using a filter media.  The calculator goes on to show 
the available O2 in either a two-tank or single tank configuration for a particular tank size.  The 
calculator (Example A) looks at a standard 10” x 54” filter, after air loading and compression, 
has enough air to process 870 gallons of this challenge water in a two-tank system and 290 
gallons in a single tank system.    
 
The cautions with this technique are as follows: 
 

1. The time required for oxidation is pH and temperature driven.  Water with a pH less 
than neutral slows reactions times.  Conversion of the targeted constituents may be 
incomplete, allowing them to pass through filtration. 

2. The required O2 demand becomes problematic if the demand is greater than reasonable 
satisfied by the system – throughputs are determined by available O2 in the vessel(s).   

3. Oxidized metals begin to form solids when exposed to air and will collect in the upper 
diffuser and inside the control valve. 

a. These filters require preventive maintenance annually or sooner.   
 
The water treatment industry has numerous choices for media that incorporates the use of a 
catalyst.  A catalyst is a substance that accelerates, or changes, the rate of a chemical reaction 
without being consumed or chemically changed by that chemical reaction. Pyrolusite and 
manganese greensand are two natural mediums that support a catalytic action.  In addition, 
several manufacturers commercially produce specialized media designed to work in 
conjunction with a catalyst.  Some of these media choices require regeneration and others work 
with naturally and/or introduced O2 in combination with the catalyst.  One thing common to 
most filtration media is the requirement for high backwash flow rates – from 8 to 25 gallons per 
minute per square foot.  Systems using these media choices require considerable water – in the 
hundreds of gallons – to backwash, cycle, and rinse. 
 
In an application where only ferrous iron is present in the source water – where the Mn 2+ is < 
0.05 mg/l and H2S is non-detect – consider using catalytic collection without the use of 
aeration.  These systems function without captured air.  It leaves the Fe2+ in solution.  As Fe2+ 
passes through the filter, it encounters the catalyst on the media.  Oxygen released by this 
hybrid exchanger reacts with Fe2+ to form insoluble red ferric oxide (Fe2O3).  Ferric oxide 
precipitates on the surface of the substrate and is thus trapped in the media bed. 
 
During use, oxygen atoms are gradually depleted from the catalyst and a ferric oxide crust 
forms on the surface of the media.  Before all the oxygen is depleted, a cleaning cycle is 
initiated to remove the accumulated Fe3+ and to replenish the media with fresh O2.  The 
cleaning cycle begins with an air scour which breaks the iron oxide crust away from the surface 
of the media substrate and provides the oxygen (from the air) needed to replenish the catalyst.  
Air scour is followed by a backwash to remove the ferric oxide crust, then by a brief rinse.  
Following the cleaning cycle, the system is ready for its next service run. 



 
The media substrate that supports the catalyst is a thermoplastic and very light weight.  The 
advantage to this is low backwash flow rates.  This media backwashes at 3 gpm/ft2 – making it 
an excellent choice for low producing wells and water conservation.  This media does require air 
scour to insure proper cleaning and recharge.  In addition to using less water to cycle, this 
system eliminates the issues of iron oxide formation in the controls and diffuser related to 
captured air.   
 
Because the system uses collection, it has a finite throughput.  This is not a filter.  Once the 
media is loaded with iron oxide, it must be scoured and backwashed.  This throughput is 
governed by the water severity.  It is therefore necessary to speciate the iron and know the 
ratio of Fe2+ to Fe3+.  The ferric iron needs to be at, or below, the Secondary Standard for Fe of 
0.3 mg/l – with the balance of the iron being ferrous to avoid staining issues downstream.   
 
Cautions:  
 

1. This technology is for ferrous iron only.  While it can attract manganese, there are no 
claims to this effect.  It is a “Clear Water Iron Solution.” 

2. If the Fe3+ is greater the 0.3 mg/l, the system may require process filtration 
downstream.   

3. Once the media is loaded, it is no longer effective.  The system requires meter-initiated 
operation and a liberal reserve.   

4. This media is NOT compatible with ozone or chlorine.   
 
Mechanical Straining and Ozone 
 
Ozone (O3) technology is nothing new.  On large scale projects it is quite complex.   Used in 
conjunction with low voltage 12 and 24 VDC Corona discharge generators, it is a useful tool for 
captured air filtration systems.  The biocidal effects of O3 helps in controlling biofilm buildup 
inside captured air filters.  Biofilm collects iron oxides and creates plugging issues on these 
types of filters.  In addition, bring in untreated ambient air can introduce outside contaminants 
into the customer’s potable water.  Ozone destroys air borne contaminants before they enter 
water systems while the O3 charged air column inside the tank works to control biofilm and 
organic fouling.      
 
Cautions: 
 

1. Always ensure that the materials contacted by ozone are ozone compatible.  O3 is a 
powerful oxidizer and will degrade some materials.   

2. Be aware of the O3 levels introduced into the water.  The small generator will produce a 
few tenths of a grams per hour.  Their intent is not to treat continuous flow applications.   
That takes considerably more O3 and considerably more system components – see X for 
an example of O3 demand for a typical 5 gpm flow rate.  The Captured air system batch 
treat with ozone during regeneration.  Continuous O3 treatment requires continuous 
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