
Modelling of an innovative membrane crystallizer for the 
production of Magnesium Hydroxide from waste brine

C. Morgantea*, F. Vassalloa, G. Battagliaa, D. La Cortea, M. Micarib, A. Cipollinaa*, 
A. Tamburinia,c, G. Micalea

a Dipartimento di Ingegneria, Università degli Studi di Palermo (UNIPA)- viale delle Scienze Ed.6, 90128 Palermo, Italy
b German Aerospace Center (DLR), Institute of Engineering Thermodynamics, Pfaffenwaldring 38-40, 70569, Stuttgart, Germany

c ResourSEAs SrL, viale delle Scienze Ed. 16, 90128 Palermo, Italy

CrIEM stands for “Crystallizer with Ionic Exchange Membrane”
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Conclusions

Experimental Set-up of the CrIEM reactor in a Feed & Bleed configuration

What is a CrIEM?

Batch configuration

Feed & Bleed configuration

Anionic Exchange
Membrane (AEM)

Brine/Alkaline 
compartment

Structure of the CrIEM reactor:  feed 
channels excavated into two plexiglass 

plates between which an AEM is interposed 

Aim of this work

• Development of a mathematical
model for a CrIEM reactor in different
configurations and operating
conditions [2];

1) Validation of Batch configuration:
Experimental data on: (i) seawater as
the feed and (ii) waste brine from the
water treatment industry as the feed;

2) Validation of Feed & Bleed
configuration : Experimental data on:
(i) coal mining brine as the feed and
(ii) seawater as the feed [1].

Check out our paper!

1 2Spatial Integration

Mass balance equations for each ∆𝑥 in
which both channels are discretized to
calculate the outlet ionic concentrations
and flow rates of the reactor.

Mass balance equations for both tanks to
determine concentrations in the two tanks.
When a certain Mg2+ conversion is reached, the
mass balances are modified, considering the
Feed & Bleed configuration.

Time Integration

A B

Two experiments from [1] were
considered:
(A) a coal mining brine;
(B) Seawater

Maximum discrepancies of 15%
for the pH trend and less than 3% for
the conversion trend .
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Mg(OH)2

Alkaline reactant

Membrane
High purity

Maximum discrepancies

• Ionic concentrations in the

feed channel 4%;

• Hydroxyl transmembrane

fluxes 17%.

Magnesium conversion was well
predicted exhibiting discrepancies
< 5%.

Two sets of tests were considered
for model validation in batch
mode: Test 1 (seawater with 1.2
g/L of Mg2+) and Test 2 (waste
brine with 2 g/L of Mg2+).
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