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BIO)PHREE with P-affinity
Physical adsorption (no chemical reaction, no ion exchange ?)
Desorption from polymer (”regeneration”)
Recapture as aqueous, re-usable P.

P Adsorption P Desorption
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2 Main Markets

Surface Water Waste Water
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Continuous P removal treatment. AQ %@Afw%w

Regeneration fluid is continually re-used B
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INFLUENT 3 x 160 m¥hr
3x1MGD

A Many P adsorption columns serviced by 1 regeneration & recapture system AQUACARE"

Continuous P removal treatment. Seience in water!
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Surface water

3500 m%hr

Courtesy Vitens
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S/kg P produced
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Business case
Grand Lake St Marys Ohio USA

LR A N ANt

Economic Impact
S 708/1b (report k1 2011)
Opex

< S 60/lb
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REQUITEd dl'éd current processes
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Lake Okeechobee

Overload P is 120.7 MT/yr
Contribution 3 sources
TCNS 65.8 MT
S 154 Basin 17.0 MT
C41 Basin 19.4 MT
Total 102.2 MT

(Florida DEP 2001)
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OBIJECTIVES:
Radical cheaper: <125 $/kg P removed
Stage 3 * Down to ultralow P levels ( < 10 ppb P)
Pilot test *  Very small footprint

O bkod sl ety thnsed .5

> 200 participants Ca 80 participants 10 participants 4 participants
Paper submission 0,6 m¥day 10 & 31 m3/day 7.000 to 15.000 m¥*day
2 weeks 3 months 1 year
Prize: 25 kS Prize: 50 kS Prize: 125 kS (4x) Prize: 10 million $§
THE
GEORGE BARLEY AOQUACARE®
WATER PRIZE A Nt
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Pilot stage 3 Results

100 % TP reduction
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' BONUS RETURN

_SCIENCE FOR A BETTER FUTURE OF THE BALTIC SEA REGION
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SO FAR

Proven Technology to extreme low P-level (<10 ppb)
* Patent Europe granted
e Technical Readiness Level 7
* Successful re-usable regeneration fluid

CHALLENGES

* Entering new markets. Who owns the problem?

 Commercial feasibility recovered phosphorus
* Phosphate Ore runs @ 0,80 S/kg P
* Best recovery price is around 60,- S/kg P

ADVANTAGES

Simple
* Scalable from small domestic to large lakes or rivers
* Flexible and easy to design
* Cooling systems regenerate 1 to 2 x/yr (Manual)
Eco Friendly
*  Small footprint on Carbon, Space and Environment
* Durable operations

Recovery of phosphorus to sellable product
* Co-adsorption/desorption of TOC
* Less depletion of existing P sources.

ACKNOWLEDGEMENS

* 1stand 2" place George Barley Prize Stage 2 (USA)
» 2 of 4 Finalists George Barley Prize Stage 3 (Canada)
* 1stplace Baltic Sea Challenge

» |SLE utilities Sales pitch Frankfurt

CONCLUSIONS

From Idea to Market > 6 yrs

New Markets = Different Business Case

New Markets want to see Prove in Pilot
Competition GBWP = Good Exposure & Validation
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