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Buffer Pond
SO4

2- = 1900 ppm
Future limit: 900 ppm

MATSA WWTP

pH= 2-3
[SO4

2-]= 3500-4000 ppm
[Ca2+]= 500-800 ppm
COD = 150-400 ppm
[Cu2+]= 2 ppm
[Zn2+]= 50-60 ppm

pH= 9.5
[SO4

2-]= 2500-3000 ppm
[Ca2+]= 500-800 ppm
COD = 50-100 ppm
[Cu2+]= <1 ppm
[Zn2+]= <1 ppm

pH= 7-8
[SO4

2-]= 1500-2000 ppm
[Ca2+]= 400-700 ppm
COD = 50-100 ppm
[Cu2+]= <1 ppm
[[Zn2+]= <1 ppm
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Virtual tour: https://www.cetaqua.com/wp-content/uploads/LIFE_RemineWater/video.html
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Water Reclamation Plant (Sulphate Removal & MLD) 

NF concentrate

ED-BC

RONF

LTE

SF
SFT

SFT: Softening
SF: Sand Filtration
NF: Nanofiltration
RO: Reverse Osmosis
ED-BC: Electrodialysis Brine-Concentration
LTE: Low Temperature Evaporator

ED concentrate

ED diluted

NF permeate RO permeate

RO concentrate

Sulphate removal system

MLD

LTE 
concentrate

RO

LTE condensate

Basin



8

Water Reclamation Plant (Sulphate Removal & MLD) 
CO2NaOH

pH 9.5  ± 0.6

TDS (g/L) 3  ± 0.5

Ca (mg/L) 800 ± 200

Mg (mg/L) 60 ± 30

SO4
2- (mg/L) 3200 ± 600

Na (mg/L) 500 ± 100

Cl (mg/L) 500 ± 100

Outlet FENTON PROCESS
CaCO3 + Mg(OH)2

70% Ca removal

60% Mg removal 

4-6 

m3/h

SFT
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NFSF
SFT

Water Reclamation Plant (Sulphate Removal & MLD) 

HCl

pH 6.5  ± 0.7

TDS (g/L) 3.7 ± 0.4

Ca (mg/L) 300 ± 200

Mg (mg/L) 15 ± 8

SO4
2- (mg/L) 3000 ± 1000

Na (mg/L) 1200 ± 1000

Cl (mg/L) 800 ± 500

75% water recovery

95% Ca removal

95% SO4 removal

60% TDS removal 

pH 7.1  ± 0.8

TDS (g/L) 1.5 ± 0.5

Ca (mg/L) 30 ± 20

Mg (mg/L) 4 ± 3

SO4
2- (mg/L) 30 ± 30

Na (mg/L) 500 ± 100

Cl (mg/L) 1100 ± 300

NF permeate

NF concentrate
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RO RO permeate

RO concentrate

Water Reclamation Plant (Sulphate Removal & MLD) 

RO

pH 6.3  ± 0.3

TDS (g/L) 0.04 ± 0.04

Na (mg/L) 18 ± 8

Cl (mg/L) 20 ± 10

90% water recovery

97% TDS removal 

96% Na removal

98% Cl removal

TDS (g/L) 4.3 ± 0.4

Na (mg/L) 1200 ± 200

Cl (mg/L) 1800 ± 700

High quality 
water

NFSF
SFT NF permeate

HCl

NF concentrate
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RO

ED-BC

ED concentrate

ED diluted

Water Reclamation Plant (Sulphate Removal & MLD) 

Salt concentration 

factor: 2

TDS (g/L) 10 ± 1

Na (mg/L) 3600 ± 700

Cl (mg/L) 5000 ± 1000

RO permeate

RO concentrate

RONFSF
SFT NF permeate

HCl

NF concentrate
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RO

LTE

Water Reclamation Plant (Sulphate Removal & MLD) 

LTE concentrate

LTE condensate

Basin

Salt concentration 

factor: 10

TDS (g/L) 100 ± 10

Na (mg/L) 36000 ± 7000

Cl (mg/L) 50000 ± 10000

TDS (g/L) 0.015 ±

0.001

Na (mg/L) 7 ± 2

Cl (mg/L) 9 ± 2

ED-BC

ED concentrate

ED diluted

RO permeate

RO concentrate

RONFSF
SFT NF permeate

HCl

NF concentrate
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Resource recovery treatment train

Ion 
exchange 

resins

Chemical 
oxidation and 
precipitation

Silex-
Anthracite 
filtration

Acidic 
nanofiltration

3D-
Electrodeposition

Cu and Zn 
free water

NF concentrate

NF permeate: 
H2SO4

Regenerative 
solution

ZnSO4

H2SO4

tank
H2O

2

NaOH

H2SO

4

CuSO4

Landfill 
leachates

pH 3.0  ± 0.8

Cu  

(mg/L)

300 ±

100

Zn (mg/L) 1000 ±

400

pH 0.5 ± 0.5

Cu  

(mg/L)

80000

Zn (mg/L) 56000

Cu concentration factor ~250  

Zn concentration factor ~ 50 

Fe (oxy)hydroxides 
sulphates
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CONCLUSIONS

Development of two innovation treatment trains that allow to : 

● Reduce the freshwater consumption by 50% compared to the current water treatment 

scheme in the mine

● Recovery of 95% of water from reverse osmosis concentrates through the

implementation of minimum liquid discharge technologies

● Brine concentration from ~5 g/L TDS in the reverse osmosis up to 100 g/L in the 

evaporation concentrate

● Metal concentration from 300 mg/L Cu and 1000 mg/L Zn in the resource recovery 

treatment train up to 80000 mg/L Cu and 56000 mg/L Zn. 



Thank you!
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