MARMO & ASSOCIATES                                     FACT SHEET

                             CONSULTING ENGINEERS


AIR JAMMER AMD TREATMENT SYSTEM

This is to describe a unique system for the treatment of Abandoned Mine Drainage using an advanced treatment concept known as the Air Jammer to both neutralize the pH and oxidize the dissolved iron and remove other heavy metal impurities from the discharge stream.  The system lends itself to the recovery and after marketing of the iron oxide sludge.
The Air Jammer Aerator is a unique device for injecting atmospheric oxygen into any liquid.  It employs a venturi flow concept to create a low pressure flow regime that aspirates atmospheric air into the machine mixing with the liquid to create a super saturated dissolved oxygen condition that accomplishes superior oxidation of the ferrous iron in the liquid.  The resulting ferric iron will now precipitate out as a sludge. The very high velocity liquid stream will also strip CO2 from solution, thus, raising the pH of the liquid.

The Air Jammer can be mounted in the pipeline that pumps the AMD from the mine.  It utilizes the pressure head of the pump to accomplish both oxidation and mixing of the liquid stream providing a very efficient and economical treatment system.
AIR JAMMER ADVANTAGES
Advantages of the Air Jammer treatment system over other AMD treatment concepts include improved mixing and aeration capability (both accomplished in one device), smaller equipment footprint, lower operating cost, automatic operation and reduced maintenance cost.   Also, the skid mounted fabrication simplifies construction and installation.
The pressurized operation of the Air Jammer permits high dissolved oxygen levels (three times ambient) to accelerate oxidation and treatment. Combined with high velocities, the system is self-cleaning. The rugged construction with no moving parts gives dependable, low maintenance operation.

The Air Jammer AMD treatment process is unique in that it accomplishes aeration and chemical mixing in the same operation. The versatile Air Jammer provides great iron oxidation of AMD as well as being a unique high intensity turbulent mixer to greatly lower the consumption of chemicals for neutralization. Its success has been demonstrated on several high flow (up to 3000 GPM) mining applications. With no moving parts, the device requires almost no maintenance and is ideal for unattended operation. The Air Jammer is an extremely cost effective alternative for the treatment of AMD. In addition to the mixing advantages mentioned above, the aeration feature easily outperforms aeration concepts such as blowers or mechanical surface aerators. Mechanical aerators combine high power requirements with higher maintenance and reduced oxygen transfer
capability.  In addition, most acid mine drainage from deep mines contains high concentrations of CO(. The CO2 reduces the efficiency of chemical reagents used to neutralize the water. The Air Jammer inherently strips the CO2 from the water, thus further enhancing the efficiency of the neutralization chemicals. Another cost savings can be realized in manpower. The treatment system can be totally automated and run virtually unattended. The simplicity of installation, i.e., the system can be furnished skid-mounted, preassembled and wired, combined with the superior performance and cost effectiveness of the Air Jammer make it the logical choice for AMD treatment.
TREATMENT PROCESS
The treatment process is as follows: 

The AMD is pumped at 35 PSIG into the Air Jammer. If required, lime can be fed as slurry from a lime silo and mixed into the throat of the Air Jammer while high velocity air is being aspirated into the throat by a supersonic nozzle.  The mixed and aerated feed stream can be discharged from the Air Jammer into a clarifier with a mixing zone to allow flocculation of the oxidized iron.

A unique feature of the Air Jammer is the ability to interact with all of the flow being discharged from the mine. This “ in-line “ concept is a great advantage over other treatment processes that only contact a portion of the flow. Also, the high pressure regime creates a high density condition and can supersaturate the AMD stream to high dissolved air levels, thereby enhancing the oxidation of the ferrous iron and other contaminants.

The iron solids then settle in the clarifier forming a sludge layer.  The clear supernatant is decanted from the clarifier and can be discharged to a receiving stream.  The sludge is pumped from the clarifier to a sludge dewatering device for subsequent disposal or aftermarket recycling. An evaluation to determine the marketability and value of the sludge could be performed as part of the proposed work.
The modular construction of the Air Jammer system provides the ultimate in convenience and flexibility. The system lends itself to retrofitting existing treatment systems and can be added onto very  easily to increase capacity or treatment level. 

The treatment process results in water quality suitable for discharge to a stream or recycle for utility or irrigation uses.
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