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World production capacity of Magnesium compounds (MgO equivalent)
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Possible sources Mg in concentrated brines
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Potentials of exploitation of brines from saltworks
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Potentials of exploitation of brines from saltworks
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Conceptual steps for the
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SEMI-BATCH REACTOR
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CSTR REACTOR

Qgrine Cari .
el - Same reactor as in batch tests;
QNaOH,in CNaOH,in QRec CRec
- Continuous injection of feed brine and
N .
i .L A alkaline reactant;
v W
Qour - Continuous purging of the suspension
>
CMg2+,OUT
E CMg(OH)z,OUT
Cauik N
QR CR — Pompa

Ricircolo

(NESTY,

{8 % UNIVERSITA
J Z DEGLI STUDI
75 DI PALERMO

p!
4 AN
KOTSRS




Magnesium recovery from concentrated brines.

Experimental set-up and procedures
Andrea Cipollina, andrea.cipollina@unipa.it

LITYCAL INSTRUMENTS

e A RAR*I A

[Mg™]

M urity]%] =
9 PUriel = o cations]

lonic chromatography

o [Mgz+]filtered solution
L d M urit recover [(y]_ " -
g p y ’ [I\/Ig2 ]feed_brine

e Recovery efficiency

o01):  17TEE1  um d{l.6: BZEXD  wm oOB: 328MZ  um

Laser Granulometry

Valuma (%)
T~

e Particle size distribution

_?—qi"
1

i

CREEREEEREEEREEREE 3

EEIEEEESEEEESEE!

HIE';EEEEEEEBHH!
RERLEERRESEEragEet

BEREEESERRREE ol

%, UNIVERSITA
LAY 2 DEGLI STUDI
5 DI PALERMO

10



Magnesium recovery from concentrated brines.

Results: semi-batch tests

Andrea Cipollina, andrea.cipollina@unipa.it

Summary of semi-batch tests conditions

1 1 Rushton
1°set 2 1 Rushton
3 1 Rushton
4 o114 1 Rushton
2°set 2 14 1 Rushton
5 14 1 Rushton
| 6 2 | 14 | | Rushton
3°set 2 2 14 Rushton
7 2 14 Rushton
8 4 14 1
4°set 4 4 14 1
9 4 14 1
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Trends of magma density
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Cumulative granulometric distribution (1/2)
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Cumulative granulometric distribution (2/2)
Particle size decreases with time
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T i: mulino Maria Stella (foto di M.Vento)

Magnesium purity

100% 100% 100%
98% 98% 98%
96% 96% 96%
94% 94% 94%

2 92% 292% 2 92%
2 90% 2 90% 2 90%
S 88% | M ENaOH=4M; Q=7 .Iml/imin < 88% = 88%
86% B NaOH=2M: Q:14.3mI/min_ 86% ®mNaOH=4M; Q=14.3ml/min 86%
84% NaOH=05M; Q=58.1ml/min 84% B NaOH=2M: Q=14.3ml/min 84%
82% 8204 NaOH=1M; Q=14.3ml/min 8204
80% 80% 80%

Mg recovery efficiency

sample

Filtered solution from samples collected in TEST n.2
sample | Na"(ppm) | K"(ppm) | Mg* (ppm) | Ca*(ppm) [ Mgrecovery (%)
2B1 45399 6068 19076 125 27.99%
2B2 40550 4763 12483 281 52.88%
2B3 40893 4321 8909 342 66.37%
2B4 40957 3825 5661 158 78.63%
2B5 33622 2796 2226 345 91.60%
2B6 44399 3356 333 480 98.74% 16
2B7 41827 2992 0 702 100.00%
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CSTR

Trend of magma density
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CSTR REACTOR

Mg(OH), product purity
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Mg Recovery was 100% in all
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Works achievements

v'From waste stream, saltworks brine turns-out to be a huge resource of
raw materials

v'Mg(OH)2 precipitation tests performed with semi-batch and CSTR
reactors, thus piloting the potential of such exploitation

v'Granulometric distribution with larger particles can E)e obtained using
- +
high concentrations of the two reactants (OH and Mg )

v'Mg precipitate purities above 98% were observed in most samples
v'"Mg recovery from the brine is practically 100%
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