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Why MAPHEX ?

For Centuries, Manure was a Valuable
Resource for Fertilizing Soils

But recently, Buildup ot Phosphorus in
soils has resulted in Increasing
Regulation of Manure and Biosolids
Application
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MAPHEX Operation

|deal Uses for Solids
Composted and used for bedding 15% Pin Solids
Sold to organic or mushroom farmers



MAPHEX Operation

10% of Total SO|IdS

Ideal Uses for Solids
Highly compact form of P
Transported to places that need P |
Sold to organic or mushroom farmers ~ 2osrresssolds

Electric generation

45% P in Solids



MAPHEX Operation

Any One Of: Chemical Treatment

Ferric Sulfate

Ferric chloride -
Calcium Hydroxide
Aluminum Sulfate

Aluminum Chlorhydrate

Geothite
Mine Drainage Residual

Converts dissolved P
into a particle by a simple
sorption process




MAPHEX Operation

10% of Total Solids

|deal Uses for AutoVac Solids
Highly compact form of P
Transported to places that need P

Sold to organic or mushroom farmers
Electric Generation

Best use is to recover filtrate material

40% P in Solids ‘

18X Press Solids
150X Raw Manure



MAPHEX Operation

<1% of Total Solids

|deal for fertigatiion

<1% P in Liquid >90% N in Liquid



What’s in a Name ?

P Out Of Poo System ?? EVERYONE
POOPS
USDA /Penn State POOPS
O®>

uth

,xva‘e““? POOPS conql{ers So

MAnure PHosphorus EXtraction System
MAPHEX System



Performance
Dairy and Swine Manures

= Up to 96 - 99% P removal efficiency
= 99% solids removal efficiency
= All solids stackable (~ 70% moisture)



Performance
Dairy and Swine Manures

= Most N is retained (>90%)
= pH unchanged by process
= Ideal for fertigation of crops



Performance
Dairy and Swine Manures

= Beneficial uses of solids
= Low P solids- bedding

= High P solids- more economically
transported or sold

= Feedstock for energy generation
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Current Work:

1) Lowering Daily Operating Costs
-a bit less than 2.5 cents per gallon for
95% P removal efficiency
-a bit less than 1 cent per gallon for
/5% P removal efficiency

a) Re-using filter media
b) Reconfiguring the System which
allows a much greater flow rate
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Current Work (cont.):

2) Implemented a Research-Scale

System for Optimization testing
(Mini MAPHEX)

3) Testing of Different manure sources
(beef, poultry, etc.)



Current Work (cont.):

5) MAPHEX Lite
= Consists of the first two MAPHEX steps
= Should remove 50-60% of P
= Capable of 100,000 gallons/day
= Will have ‘whistles and bells’

= Demonstrate in PA and VT LTAR
watersheds and beyond
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