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CONVENTIONAL REMINE WATER

WORKFLOW
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avanzado miento alimentada
por energia solar
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Instytut Metali Niezelaznych

solar heat generation for industrial applications m ‘



Context

MATSA WWTP

CONVENTIONAL
WORKFLOW

REMINE WATER

pH=2-3
[SO,#]= 3500-4000 ppm
[Ca2+]=500-800 ppm
COD = 150-400 ppm FeCl, F!occulant
[Cu?]=2 ppm H,0, Lime
[Zn?*]= 50-60 ppm

FENTON PROCESS
Thiosalts oxidation
+ Sulphates
precipitation
(Gypsum)

pH=9.5
[50,2]= 2500-3000 ppm
[Ca2+]=500-800 ppm .
COD = 50-100 ppm Lime
[Cu?*]=<1 ppm AINa
[Zn**]= <1 ppm

SULPHATES

(Gypsum and
Ettringite)

PRECIPITATION

pH= 7-8
[SO,2]= 1500-2000 ppm
[Ca2+]=400-700 ppm
COD = 50-100 ppm
[Cu?*]=<1 ppm
[[Zn*]=<1 ppm

Solar powered MLD
treatment train

Resource
recovery plant

Landfill
leachates

v

— Buffer Pond

O Water

$0,% =1900 ppm
Future limit: 900 ppm
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Water Reclamation Plant (Sulphate Removal & MLD)

O Water
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1 RO concentrate

NF concentrate

@Iphate removal system / — rl/ LTE condensate

ED diluted ED-BC
|

ED concentrate

SFT: Softening

SF: Sand Filtration f

NF: Nanofiltration LTE J -

RO: Reverse Osmosis ~N %‘]
ED-BC: Electrodialysis Brine-Concentration LTE

LTE: Low Temperature Evaporator 1 concentrate
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Water Reclamation Plant (Sulphate Removal & MLD)

4-6
m3/h

Outlet FENTON PROCESS

pH

TDS (g/L)

Ca (mg/L)

Mg (mg/L)

SO,% (mg/L)

Na (mg/L)

Cl (mg/L)

NaOH

800 + 200

60 + 30

3200 + 600

500 + 100

500 + 100

SFT

il

co,

CaCO,; + Mg(OH),
’ ‘¢

O Water



HCI
1 ::\\ NE  NF permeate
—_—]
[ ] & -
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NF concentrate

pH
TDS (g/L)
Ca (mg/L)

Mg (mg/L)

S0, (mglL)

Na (mg/L)

Cl (mg/L)

6.5 £0.7

3.7x04

300 + 200

15+8

3000 + 1000

1200 + 1000

800 + 500

Water Reclamation Plant (Sulphate Removal & MLD)

O Water

75% water recovery
95% Ca removal
95% SO, removal
60% TDS removal

pH 7.1 +£0.8
TDS (g/L) 15+05
Ca (mg/L) 30+ 20
Mg (mg/L) 4+3
SO,% (mg/L) 30+ 30

Na (mg/L) 500 + 100

Cl (mglL) 1100 + 300



Water Reclamation Plant (Sulphate Removal & MLD)

SFT

X m 7~ SF

HCI

0
U .. ~_ NF NFpermeate:. \\\RO RO permeate (!) High quality
— & —
oY

NF concentrate

\
N

TDS (g/L)

Na (mg/L)

Cl (mg/L)

N

RO concentrate

43+04

1200 + 200

1800 + 700

O Water

water

90% water recovery
97% TDS removal
96% Na removal
98% CI removal

pH 6.3 0.3
TDS (g/L) 0.04 £0.04
Na (mg/L) 18+8

cl (mglL) 20 + 10
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Water Reclamation Plant (Sulphate Removal & MLD)

O Water
HCI
U :z\\\ NE  NFpermeate :: >~ Ro RO permeate
— —
—D.. ~ A .. "R Q)
0 " 0 -

1R0 concentrate

fr=.

.
ED-BC
ED diluted '||||

|
|
|
NF concentrate |

l ED concentrate

Salt concentration
factor: 2

TDS (g/L) 10+1
Na (mg/L) 3600 + 700

Cl (mg/L) 5000 + 1000

il



Water Reclamation Plant (Sulphate Removal & MLD)

O Water
HCI
U :z\\\ NF NF permeate :: < RO RO permeate
— —
_’.. ~ .. "R Q)
0 “~ | 0 "
“
| 1R0 concentrate
I TDS (g/L)
NF concentrate [ If
LTE condensate . . .
- ED- BC Na (mg/L)
ED diluted ||||
l ED concentrate Sl )
Salt concentration
factor: 10 ‘ '
TDS (g/L) 100 + 10 ) — X

LTE concentrate

Na (mg/L) 36000 + 7000

Cl (mglL) 50000 + 10000
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Resource recovery treatment train

O Water
NF permeate: .
H,S0, Cu concentration factor ~250
e Zn,concentration factor ~ 50
¥
P |
—— I pH 05%0.5
H,SO I
Silex- t;nk4 - '; I Cu 80000
NaOH H,0 Anthracite ;  InSO,CuSO, MU
!! || 2 . . | A
filtration l @ | :
i | ZANmI/S 56000
|
Acidic !
Chemical - . 1 I
Landfill g L. lon nanofiltration I
leachates oxidation and — exchange W | I
precipitation resins = _>.. \\\ R g—— -
H,SO
pH 3.0 +0.8 —_ 2 o “~ I Electrodeposition
- em = 4 I
Regenerative 1
Cu 300 + .
(mg/L) 100 solution NF concentrate
Zn (mglt) ‘11880 * Cuand Zn
free water

Fe (oxy)hydroxides

sulphates 13




CONCLUSIONS

O Water

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.

14



Re m i NE@ Solar powered water

Water

reuse and resource
recovery in mining

Thank you!
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