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HYPERSALINE WATER

Proprietary and Confidential  
Significantly reduce Lime/Cyanide Consumption

Aim- To concentrate Magnesium (Mg2+) via NF
Why- To mitigate the buffering effect of hypersaline water 

reducing Lime & Cyanide consumption in Gold 
Processing

Where- Incoming Bore Water and/or return decant water
Observations:
1. >95% rejection of Mg2+, >98% rejection of SO4

2- into 10-20% 
volume;
2. ~80-90% reduction in Lime consumption, ~30% reduction in 
Cyanide;
3. Concentration of gypsum thus reducing scale potential within the 
process plant

Gypsum Scale

Presenter Notes
Presentation Notes
Possible carbon credits (0.6t CO2 per tonne of lime produced)
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LIME DEMAND TESTS



GOLDFIELDS IMPLEMENTATION
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1

Feed Perm @ 50% Vol 
Rejection

Perm @ 77% Vol 
Rejection

Conc @ 77% Vol 
Rejection

Ion 
Rejection

pH pH Units 3.5 3.5 3.4 3.4
Total Dissolved Solids (grav) mg/L 95,000 76,000 76,000 120,000 20%

Calcium - Dissolved mg/L 1,800 340 375 2,600 79%
Magnesium - Dissolved mg/L 2,200 140 190 9,400 91%

Sulphate mg/L 3,700 <200 <200 6,900 +95%
Hardness as CaCO3 mg/L 14,000 1,400 1,750 45,000 88%

Recent Analysis on Kalgoorlie Raw Water

NF

UF

UF Con

FEED

Permeate 
Tank

Conc 
Tank

UF Conc

NF Conc

NF Permeate

Bores

Prefiltration

Disposal Options:

1. Abandoned Pit
2. Evaporation Pond or Lake
3. Onsite Dust Suppression
4. Seeded Reactor + NF Plant 
for >95% Vol. Recovery

75-90% Volume
Low Mg/ Low 

Sulphate

10-25% Vol

Process 
Water

UF Permeate



BENEFITS AND OPPORTUNITIES
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1. Lower Reagent Costs (>80% less Lime and ~30% less Cyanide)

2. Paste Fill Plants- Reduced Cement Consumptions
a) 10-20% reduction in UCS in saline waters1

3. OHS & International Cyanide Management Code
a) Minimise HCN and WAD generation by operating at elevated pH’s

4. ESG: Reduced Carbon Dioxide Emissions2

a) Quicklime: 954kg CO2/t 
b) Cement: 766kg CO2/t 
c) Haulage 

5. Value added by-products in Brine/Concentrate
a) Gypsum Production (CaSO4.2H2O) via Seeded Reactor (99.2% purity3)
b) Epsom Salt (MgSO4.7H2O): not yet tested
c) Mg(OH)2: identified as a high value byproduct

1 Wang C, “Influence of water salinity on the properties of cemented tailings backfill”, 2001

2 “Sustainability measures in quicklime and cement clinker production”- 2015

https://umu.diva-portal.org/smash/get/diva2:882932/FULLTEXT01.pdf 

3 Via XRD on seeded reactor product, HW Process Technologies Inc (2009)



MEMBRANE CASE STUDIES
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NF Conc (Left), NF Permeate (Right)

Applications
Hypersaline Water Treatment 
(eg Goldfields, Western Australia)

Fine Carbon Removal 
(eg Heap Leaches or post Elution)

Copper Rejection in Acid or Cyanide 
(eg Cu/Au Fractionation)

Co, Mn and Ni Sulphate upgrade

Rare Earth Element upgrade in HCl or H2SO4

Lithium purification in Brine or as Hydroxide

Copper and Mercury separation from Gold within Elution 
Circuits

Copper AMD – 2 Pass

Carbon Fines Capture

Focusing on mineral processing & environmental solutions



RENTAL UNIT - DESIGN BASIS (12m3/hr-PERM.)

Single Stage Containerised Water Treatment System
Site requirement is ~12m3 per hour (288m3 per day permeate production).
(Feed Water supply to WTP = 18 m3/hr to achieve ~12m3/hr of NF permeate).

Focusing on mineral processing & environmental solutions Proprietary and Confidential



REFERENCE LIST MEMBRANE 
INSTALLATIONS AND EXPERIENCE

Proven, long term operation
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Tapley B, Stoitis N, Lien L; “Modified Nano-Filtration Membrane Treatment of Hyper-
saline Goldfields Water- an Overview and Benefits to Gold Plant Operation and 
Economics”, MetPlant 2015
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Thankyou

Rob Vagnoni rvagnoni@ecotechnol.com

Larry Lien larry@mdsamericas.com

Nathan Stoitis nstoitis@ecotechnol.com

Brant Tapley btapley@ecotechnol.com
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