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Project’s Place in International Cooperation

EUROPEAN

COMMISSION w
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NANOGEO PROJECT

EC Directive (Council Directive 91/271/EEC dated 21 May 1991/
Ratified as amended as follows / to come in force as of 2011)

Member States shall ensure that urban waste water entering collecting systems shall before discharge be subject to
secondary treatment at least for agglomerations of more that 10 000 people

Primary treatment: means treatment by a physical and/or chemical process involving settlement of suspended solids, or

other processes in which the BOD5 of the incoming waste water is reduced by at least 20 % before discharge and the total
suspended solids of the incoming waste water are reduced by at least 50 %

Secondary treatment: means treatment of urban waste water by a process generally involving biological treatment
Appropriate treatment: means treatment of urban waste water by any process and/or disposal system which after
discharge allows the receiving waters to meet the requirements of relevant Community Directives

Total nitrogen in urban waste water entering all urban waste water treatment plants should be educed at least by 75 %.
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Nanotechnological Component - natural "nanoreactor”

Thermal treatment leads to water molecules displacement and smaller size of interlayer gap,
which gives new sorption and selectivity to the material
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NGS-1 Project Product: Characteristics

NGS-1is the ion-exchange nanostructured (with 1-2 nm interlayer gap) geomaterial,
nanofilter and ammonium immobilizer.
1. Ammonium ion (NH,*) selectivity

2. Capable to operate in highly ammonia nitrogen contaminated environments (ranging from 1,700mg/l and higher,
where other methods do not work)

3. Capable to clean the pollutant from the media to meet the level acceptable for further application of traditional
treatment technologies (e.g., biological treatment)

4. Cdyg, =0.99-10.5nm

5. Absorption capacity is 2.5-3.9%% mass (up to 4.7% mass)

6. Cation exchange velocity is 20—60 min
7. Exothermal reaction

8. Recommended pH <8.




NGS-1 Project Product: Application

1. Livestock/poultry/fish farms/plants
(ammonia contamination with urine and manure; ammonia contamination of water, waste water and air)

2. Chemical production (environmental catastrophe prevention and NGS-1 stockpile for catastrophe response)
3. Urban sector (environmental activities to clean NH,*- contaminated water bodies)

4. Other industrial NH,*-contaminated waste water and sludge

5. Biotoilet fillers
6. Ammonia immobilizer for biogas stations

7. Cleaning water bodies to prevent algal formation




NGS-1 Production — 15t year

NGS-1 Production Flow Chart for small pilot plant (12 tons/month)

NGS-1 Production

Product

output

@Q . . )
Raw material purchase (vermiculite from Kovdor deposit)

Kovdorsluda,
KVK-2 (3-5 mm)

N
v
Raw material delivery to the production site Craft-bags (800-900 kg)
L (motor / railway transportation)
) ]
Electric-pulse disaggregation Electric-pulse disaggregator
(PC+)
v
Hydroseparation Hydroseperator
HS-21 (PC+)

I

Raw material incoming control to determine the
nanostructuring kinetics

Camscan-4 (PC+)

v

Nanomodifier
(thermal-induced nanostructuring)

Processing in nanomodifier
100 kg of raw material per 1 cycle

v

Cooler

Gradual cooling

Final product quality control

XRD-analysis of new NGS-1 batches
(PC+,SPSU)

N N N N N

Packing, shipping

Packing into 1.5-2 liter plastic bags
or cans




Financial Key indexes (forecast) (1)

Investment of 400-450 MRub from Rusnano and co-investors In
2012-2013 will lead to 1000 MRub sales of NGS-1 in 2017.
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Financial Key indexes (forecast) (2)
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