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INTRODUCTION Problem Definition

Consumption and Costs in Mine Process
Water Circuit

Environmental Pressure

eContamination

*Suspended Solids and Organics
Heavy Metals

*Dissolved solids (Salts)
Temporary Hardness



INTRODUCTION
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INTRODUCTION Objectives

Zero liguid effluent streams

Use Fissure water as top-up water in Mine Process
circuit

Improve the quality of water
No- waste production

Comply with environmental and legal regulations




INTRODUCTION Technical Outcome
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MINE PROCESS WATER

Pre-treatment

Heavy Metal
Removal

Demineralization

Dissolved Air
Flotation

Coagulating

Lead Uranium
Removal

Strong Acid
Cationic Resin

“ Filtration

S Polishing Uranium

Removal

Weak Base
—_——>

Anionic Resin

Process Selection

Granular Activated
Carbon Filtration




* Operating capacity of 2 m3/h.
* QOperated 24hours per day.




MINE PROCESS WATER Pre-treatment

2.5

15 - 138

Concentration (mg/l)
[y
o

0.5 - 0.41
0.24 0.22

Cod Oil & Grease Suspended Solids

Average oll and grease content is very low.

Pre-treatment is essential for ion exchange processes.




Heavy Metal Removal
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MINE PROCESS WATER Demineralization
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Feed: total dissolved solids = 700 mg/I

Final Water Quality: total dissolved solids < 50 mg/I




MINE PROCESS WATER Zero Effluent Streams

Carbon reused in metallurgical plant.

Solids recovery from backwash sent to metallurgical plant.
Uranium regenerant donated to Uranium recovery plant.
Cation regenerant (Calcium Nitrate) produce liquid fertilizer

Anion regenerant (Ammonium Sulphate) produce liquid
fertilizer




MINE PROCESS WATER Salt Upgrading
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FISSURE WATER

Pre-treatment

Heavy Metal
Removal

Softening

Process Selection

Coagulating Granular Activated

Filtration Carbon Filtration
Nickel >| Lead Uranium N Polishing Uranium
Removal Removal Removal

Coldlime 5 Cationic 5 Decarbonisation
Softening Exchange
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Operating capacity of 20 m3/h.

Operated 24 hours per day.




Cold Lime Softening
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Cold Lime Softening
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Uses Of High Purity CaO

* Agriculture and Steel
iIndustries

~ * Re-used in Crystalactor
* Use in Met Plant
* HTH Production
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Weak Acid Cationic Resin used.

Removal of Mg, Ca
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Due to physical constraints only small reduction In
conductivity was achieved.




Zero Effluent Streams

Carbon reused in metallurgical plant.

Solids recovery from backwash sent to metallurgical plant.
Uranium regenerant donated to Uranium recovery plant.
Cation regenerant (Calcium Nitrate) produce liquid fertilizer

CaCO, pebbles calcined to produce CaO.




WATER QUALITY CONTROL =S RENRE

Environmental Impact Assessment

Water Licensing

—easibility Study

Detalled design and construction
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